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Deaerator and Heater Department 
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g in scores of ordnance plants are removing from boiler feedwater 
the corrosive element, oxygen. It is a notable fact that in spite of the 
speed with which these plants have been constructed, in spite of the 
need for elimination of all but absolutely essential equipment, 
Elliott deaerating heaters have been used in every one of the many 
plants of this type built by one of the best known organizations in 
the country. 











Oxygen in feedwater can be as insidiously destructive as any 
“fifth columnist’’ or enemy agent, in the steam plants behind 
America’s war production. Elliott deaerating heaters, like armed 
guards at the gates, prevent the intrusion of trouble-causing oxygen, 
delivering oxygen-free feedwater, which is also heated to the satu- 
rated temperature of the steam supplied. They thus prevent trouble 
while serving most efficiently as a heater. 


It pays in every case to install Elliott deaerating heaters. They 
are designed and built to meet the conditions under which they 
operate in the individual plant. 
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One hundred and one B&W Integral-Furnace Boilers have been pur- 
chased for central-station service by fifty-six utilities. Of these pur- 
chasers, eighteen, or 34 per cent, have ordered additional units on 
the strength of the performance of the original installations. 

These repeat orders based on experience constitute approximately 
36 per cent of the total number of these boilers purchased for central- 
station use. 

This outstanding record of the Integral-Furnace Boiler for availa- 
bility under all conditions of load, steam characteristics, and most 
methods of firing indicates its ability to serve satisfactorily under all 
the usual conditions of central-station service. e-sa0s 


The Navy "E" Award to the 
Barberton Works for pro- 
duction achievement isan 
honor not lightly bestowed 
and one to be cherished.” 
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Hagan Master 
Sender functions 
instantly with 
slightest changes 
in steam header 
pressure. Air-oper- 
ated Hagan Con- 
trol assures fast, 
positive action, 
freedom from 
trouble in service. 
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Hagan Panel in 
eastern public util- 
ity station. Splen- 
did results and 
reliable perform- 
ance from original 
Hagan installation 
led to seven re- 
orders in three 
stations since 1937. 
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Y... production counts, efficiency often 
tailspins, and the smoking stacks result- 
ing sky-write a story of improper combustion, 
wasted fuel and power—all in an effort to get 
more steam. 


But the price is costly. 


Anything that interferes with maximum. 
heat development in the furnace or prevents 
the most efficient heat absorption will lower 
boiler performance. Fuel-air ratio, heat ab- 
sorption, air-supply control and clean heating 
surfaces are but a few of the factors with which 
alert operators are now concerned—how to 
increase output without loss of efficiency. 


One means to that end—and a very effective 
one, too—is Hagan Automatic Combustion 
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OWER GOES UP IN SMOKE? 


Control. Here is how Hagan Control can help 
you stretch your boiler capacity: 

1. It produces the maximum quantity of 
steam from any given fuel by introducing fuel 
and air to the furnace in correct proportions 
for utmost efficiency. 

2. It insures that the steam produced shall 
have utmost utilization value, in accordance 
with steam demand. 

3. It insures maximum steam output from 
boilers of varying capacities, through proper 
distribution of load among the units in service. 
4. It materially reduces soot-blowing require- 
ments, providing more steam for productive 
work. 


Other important advantages of Hagan Con- 
trol under today’s conditions in- 
clude: reduced furnace mainte- 
nance, protection against excessive 
repairs to fuel burning equipment, 
relief from labor shortages, and 
increased safety of operation. 


In addition, Hagan Control can 
be installed in a relatively short 
while—all that is needed in many 
plants to surmount peak-produc- 
tion hurdles, 


For more production, and less 
sky heat, with increased efficiency, 
therefore, call in a Hagan combus- 
tion specialist . . . now! 


HAGAN CORPORATION 
HAGAN BUILDING 
PITTSBURGH, PA. 
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Take these 3 simple steps and you can order 
switchgear equipments and unit substations at an 
early stage of construction—save weeks of time. 


1. Calculate the total kva you need Load densities com- 
monly range from 5 to 25 volt-amperes per square foot of floor 
area. Assembly areas usually fall in the lower range, intensive 
manufacturing areas in the upper range. Your consulting engi- 
neers can help you to predict your load density accurately. 


2. Divide the load area into separate load zones of 500, 
750, or 1000 kva 


3. Divide the load of each zone into feeder loads—and 


draw a one-line diagram of your proposed load-center system, 
showing the functions to be performed and the ratings required. 


Now, with this one-line diagram, you can immediately 
order your switchgear and unit substations. 
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A Load-center Unit Substations— 


including transformer and high- 
and low-voltage protective and 
disconnecting devices, all co- 
ordinated as a single, safe, com- 
pact, easy-to-install unit. 


* 


Metal-clad Switchgear Equip- 
ments—for protecting primary 
circuits up to 15 kv. A safe, co- 
ordinated assembly of breakers, 
instrument transformers, buses, 
and associated equipment. 


General Electric and its employees 
cre proud of the Navy award of 
Excellence made to its Erie Works for 
the manufacture of naval ordnance. 





READY TO ROLL 

@ With load-center distribution, power at high voltage goes right 
to load-center unit substations, and then directly to your 
machines through short low-voltage secondary feeders. You 
save copper, steel and dollars. 

@ You can order standard G-E load-center equipments early— 
with a one-line diagram. Get everything you need—weeks sooner. 
@ You get them ready to set in place and connect —in compact 
“‘packages’”’ that can be put in otherwise ‘‘dead” area. For full 
information, contact your nearest G-E Office, or write General 
Electric, Schenectady, N. Y. 

















Suggestions for Prolonging 
Condenser Tube Service Life 








Now, more than ever, condenser 
tube dependability and long life are 
factors of importance, both from 
the angle of uninterrupted service 
and the conservation of copper 
alloys. 


In these respects, Scovill facilities 
will prove to be valuable to you, 
for Scovill offers one product—and 
three services. 


The first service is men—Ccovill 
engineers who can help you get the 
most out of your present tubes— 
then can suggest the most econom- 
ical retubing alloy for your operat- 
ing conditions. With a practical 
understanding of condenser and 
heat exchanger problems, these men 
can be of help to you on any prob- 
Jem pertaining to tube use. The 
service is free—we hope you will 
_ uSe it. 


The second service is manuals. 
Have us send you a copy of the 
Condenser Tube Booklet illustrated 
—a source of valuable information 
on prolonging condenser tube serv- 
ice life. Write Scovill Manufac- 
turing Company, 17 Mill Street, 
Waterbury, Connecticut. 








The third service is metals. 
Scovill has a condenser and heat 
exchanger tube alloy to meet every 
need where a nonferrous alloy tube 
can be used: 


MUNTZ METAL 


For steam condensers and other 
low-temperature, low-pressure heat 
exchangers where raw water is fresh 
and low in temporary and perma- 
nent hardness and in dissolved 
gases (CO, and O2), as, for example, 


many locations on the Great Lakes 
and a few inland rivers. 


COPPER 


For steam condensers where fresh 
water is used, and particularly with 
relatively soft waters carrying high 
concentration of dissolved gases 
(CO2 and O2); where the conditions 
of operation are such as to cause 
“dezincification” in the brasses. 
Copper tubes are also frequently 
used in heat exchangers not requir- 
ing great physical strength and 
where sulphur compounds and oxi- 
dizing acids are absent. Pure copper 
softens at approximately 200° C. 


Considering the importance of 
economizing the use of copper for 
the war program, we suggest your 
consideration of ‘“Phosphorized Ad- 
miralty Tubes” (with their lower 
copper content) for installations 
where copper would normally be 
used. 


ARSENICAL COPPER 


The addition of the 0.15% to 
0.75% Arsenic to pure copper raises 














SCOVILLE 


one product. . 
SERVICE IN MANUALS. 
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its softening temperature so that it 
can be used in heat exchangers op- 
erating at temperatures up to 300° 
C. Hard drawn Arsenical Copper 
tubes have approximately the same 
strength as “finish annealed” Ad- 
miralty or Muntz tubes. They are 
usually supplied in the hard condi- 
tion with ends annealed if necessary. 
Both laboratory tests and field 
service of this material indicate an 
improvement in corrosion resist- 
ance over previously used type of 


copper. 


‘“‘Phosphorized Admiralty Tubes” 
will perform satisfactorily in most 
installations where Arsenical Cop- 
per is usually used. This substitu- 
tion is particularly desirable now as 
“‘Phosphorized Admiralty” requires 
30% less copper. 


RED BRASS 


For condensers and heat ex- 
changers where it is necessary to 
combat “‘dezincification” and where 
acidity, if any, is of a low order. 
Red Brass is stronger and stiffer 
than copper and has excellent re- 
sistance to “‘dezincification”’ in fresh 
waters high in temporary and per- 
manent hardness and in soft waters 
carrying high concentrations of dis- 
solved gases (CO2 and Oz). 


‘‘Phosphorized Admiralty Tubes” 
will also be a satisfactory material 
for these conditions. In the present 
tight copper situation, we suggest 
your use of “Phosphorized Admir- 
alty”’ with its lower copper content. 


ADMIRALTY 
Regular 


For condensers and other heat ex- 
changers where raw water, whether 
fresh, brackish or saline, pure or 
polluted, ranges from moderately 
acid to alkaline. Regular Admiralty 
has excellent strength and ductility 
at temperatures up to 200° C. 
(390° F.) where a slight drop occurs. 


**Phosphorized’’* 


Wherever dezincification of Reg- 
ular Admiralty Tubes has been a 
corrosion problem, the use of Phos- 
phorized Admiralty is suggested. 
This alloy combines the general 
excellent corrosion-resistant prop- 
erties of Regular Admiralty, a de- 
sirable fine grain structure, and 
very marked resistance to dezincifi- 
cation. Several million pounds of 
Phosphorized Admiralty Tubes are 
now in service and reports of their 
ability to withstand both general 
corrosion and dezincification have 


been very favorable. (Priced the 
same as Regular Admiralty.) 


ALUMINUM BRASS 


In many installations where tube 
deterioration results from impinge- 
ment (erosion-corrosion) attack, 
this alloy has proved superior to 
Admiralty. The alloy can be used 
with salt, brackish or fresh water 
at normal temperatures. The desir- 
able corrosion-resistance properties 
probably result from the formation 
of a tough, thin, continuous film of 
aluminum oxide which forms on 
the exposed surface. 


Principal uses to date and best 
performances have been in the 
marine field and tidewater plants 
where saline waters are encountered. 


CUPRO NICKEL 70-30 


Recommended for the most 
severe conditions in which copper 
alloys are serviceable. The protec- 
tive film formation on this alloy is 
impervious, tough, and continuous. 
It protects against the chemical or 
electro-chemical action of the com- 
monly encountered circulating 
media in power, petroleum, and 
other process plants. Erosion-cor- 
rosion resistance is of a high order. 


*“Phosphorized Admiralty Tubes” for condenser and heat exchanger service are covered by patent 2,224,095 and can be legally 
supplied only by Scovill Manufacturing Company, the owner of this patent. 


Scovill, for many years a regular source of supply for the U. S. Government, is cooperating in every 
way to forward defense plans. When deliveries are not as prompt as our customers desire, we hope 
they will realize that delays are sometimes unavoidable, and part of the price paid for National Defense. 











Condenser Tubes 
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three services 
SERVICE IN METALS ...SERVICE IN MEN 

















THREE "S-A” BOILERSIF 








Operating night and day to fuel the Allied Nations, two of the three boilers receive no 
protection from weather except a small corrugated roofing over the control board and 
burners. 


These units, each of 75,000 pounds steam per hour at 195 pounds pressure and 
50 degrees superheat, show an efficiency of 77.3 per cent without heat recovery 
equipment when burning refinery gas fuel. 

Low installation cost was obtained by constructing for outdoor service as mild 
climatic conditions prevail at this world renowned refinery. Two of the steam 
generators—as illustrated—are provided with weather proof steel casings, designed 
with ample provision for expansion and contraction, thoroughly insulated, and 
effectively flashed to prevent casing leakage. 


FOSTER WHEELER CORPORATION 
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SFOR OIL REFINERY 


TROUBLE FREE 
OPERATION 


CHIEF FACTOR 
IN SELECTION OF 


"S-A" DESIGN 


Firing front of the third steam generator which is 
equipped with a small extended surface economizer. 
Burners use either gas or oil fuel and give efficiency of 
79 per cent with refinery gas. Capacity 60,000 Ib. 
steam per hr. at 300 lb. pressure with F.S.T. 688° F. 





Located hundreds of miles from sources of supplies and replacements, the 
importance of easy repair, simplicity and dependability was of paramount impor- 
tance to the refiner. The selection of three Foster Wheeler “S-A” units is a 
definite recognition of preeminence in these qualifications. 


In addition to these important operating advantages, the engineering design 
and construction embody progressive characteristics including: 


“> 1. LoNG GAS TRAVEL FOR COMPLETE COMBUSTION. 

—> 2. SUFFICIENT COOLING OF GASES IN FURNACE TO PREVENT SLAGGING, 
3. MINIMUM AMOUNT OF REFRACTORY SETTING. 

4. HIGH EFFICIENCY. 


5. COMPACTNESS OF DESIGN AND LOW HEADROOM. 


a 


6. EXCEPTIONALLY LOW DRAFT LOSS. 






165 BROADWAY. NEW YORK, N. 


WHEELER i) 


CHICAGO, JULY, 1942 13 


Y. 





















LIGHT LOADS 
HEAVY LOADS 

FLUCTUATING LOADS 
e INTERMITTENT LOADS 
e NO LOAD 












OW is no time for any plant to be 
harassed by steam losses. Use 
of traps with leaky valves or traps of 
a type that won’t close tight under 
variable load conditions constitutes a 
real menace to American industrial 
production capacity. How widespread 
such losses have become is indicated 
by the long list of installations where 
Armstrong traps have CUT FUEL 
COSTS... CUT BACK PRESSURE 
IN RETURN LINES... CUT LOAD 
ON BOILERS, in addition to raising 
temperatures and reducing mainte- 
nance expense. 

Armstrong Steam Traps handle 
ANY load without loss of live steam 
—thanks to Armstrong’s original de- 
velopment of the inverted bucket 
























TABLE A. Showing cost of various sized steam leaks at 100 pound pressure. 
(assuming steam costs 50 cents per 1000 lbs.) 





















operating principle. Ability to give 
Size of Orifice Lb. Steam Wasted Total Cost a oot this kind of service is a direct result 
1%” 835,000 $417.50 $5,010.00 = epee ean cay and superior 
%” 470,000 235.00 2,820.00 esign. You get this kind of quality 
4" 2 10,000 105.00 1,260.00 and performance in every Armstrong 
. r 26.25 315. 
t/a 13,200 6.60 79.20 trap from the smallest up. Catalog 
1/39” 3,400 1.70 20.40 on request. 


























(For steam at 50 pounds pressure, the waste is about 75% of the above figures; 
at 20 pounds, it is about 50%; and at 5 pounds, the loss is about 25%.) 


810 Maple Street Three Rivers, Michigan 
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Piping for both power house and 
waste heat boiler plant of the new 
Morenci Plant of the Phelps Dodge 
Corporation was furnished and 
erected by Midwest. This piping 
was shop-prefabricated insofar as. 
advanced engineering practices. 
would permit and then delivered | 
to the job in a series of accurate 
sub-assemblies for rapid erection. 





Morenci power piping is repre- 
sentative of the work done by 
Midwest . . . three modern fabri- 
cating plants and an erecting 


organization operating from coast- 
to-coast. 
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MIDWEST PIPING & SUPPLY COMPANY, Inc. 


Main Office: 1450 So. Second St., St. Louis, Mo. Plants: St. Louis. Passaic (N. J.) and Les Angeles 


Sales Offices: Chicago—949 Marquette Bldg. * Houston—229 Shell Bldg. * Los Angeles—520-Anderson St 
New York—(Eastern Division) 30 Church St. * San Francisco—535 Call Bldg. * Tulsa—533 Mayo Bldg 
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BEFORE YOU BUY ANY FUEL FIRING EQUIPMENT 
- CONSIDER . EACH OF THESE 12 FACTORS. 


the ability to operate with mini- equipment, growth and ‘change of eg 
* mum outage and minimum standby equipment. service demands. 


2. CAPACITY—the, ability to-provide adequate 8. FUEL FLEXIBILITY—the ability to burn effi: 
prime capacity ratings, with sufficient reserve. —~ ciently and easily fuels from many: sources 


_ capacity for emergencies. ee * | having widely varying characteristics. - 
ability to operate con’ «4 peeuce pisposAL—the ability to economi- 


3. 
| a ‘ cera age — ag ee, cally eliminate. ash or refuse and the opportuni- 
] = - 4, FLEXIBILITY—the ability to follow the steam ties of disposal at low cost, no cost, or profit. 
; demand upward or downward ... quickly and : : 
without sacrificing efficiency. . 10. STACK DISCHARGE—the practical elimina- 
5. EFFICIENCY—the proved “dollar efficfensy> + dict gf “smoke nuisance” itiost special 
’ (total cost of steam production) as showrt by: ot ipment. .°*» 
actual. performance in similar installations.’ «93, dilechuininnnstG.aabe o0- 
6.. OPERATION—the ability to operate contin- .. form to existing or future space limitations, to 
: uogsly,the number and type of operations + * start apd wide or Jong apg narrow, furnaces. 
a = required, the-ease of combustion abet 2 2 Mso.thp acheassitilify ef componiegt parts fo,” 
’ Ps ; err ete. : shaintes.ance and cperstior. 
ADAPTABILITY—the ability to meet cil 12. OBSOLESCENCE — the adaptability of the -, 
a limiting.conditions, present and future— . equipment toward possible future moderniza- 
—_ —_— wette of present” . * tion with minimum of complication and outage, 


t 














PEATUIRIES WEVA WOEAN 





POWER PLANT ENGINEERING 





t| VFaeieek MAINTENANCE ~ 
vLouger Sife + SAPETY 
AVAILABILITY 


vi 





STRAIGHT TUBES. Experienced oper- 
ating engineers will agree that there is noth- 
ing like a straight tube for CONVENIENCE! You 
can look through a Springfield tube and see that 
it is clean and unblemished. With one size of 
straight boiler tube, Springfield averages about 
1/16 fewer tube sizes than common bent tube 
boilers. 


4 TUBES GROUPED UNDER 1 

HANDHOLE. Compared with the nui- 
sance of having to crawl inside a drum to gain 
access to boiler tubes, the convenience of having 
tubes where you can get at them easily is a fea- 
ture that meets users’ enthusiastic approval. It 
also has other advantages—you don't have a 
long wait for the setting to cool when you want to 
look at a Springfield tube. Tubes can be in- 
spected, or even replaced, and the boiler put 
back on the line in less time than it ordinarily 
takes to cool down the drums of a bent tube boil- 
er. Springfield’s 4-tube grouping reduces the 
number of hand holes two-thirds, or more, as 
compared with common straight tube designs. 
Larger hand hole opening is a real convenience 
in inspecting or rolling in tubes. 


ELECTRIC FURNACE CAST STEEL 

HEADERS. Cast steel, the material se- 
lected for turrets and hulls of newest Army tanks, 
has long been used by Springfield to produce 
better headers for boilers and water walls. 
Backed by thirty years experience, Springfield 
headers are cast of high tensile strength electric 
furnace carbon or alloy steel, depending on the 
pressure, and are fully annealed. This construc- 
tion provides a ductile but tough material excep- 
tionally well suited for tight rolled joints and pre- 
sents no seams or crevices to start corrosion or 
embrittlement. 





WATER COOLED, REFRACTORY 

FILLED BAFFLES. Metal sleeve con- 
ductors between the cast baffle sections and the 
water tubes keeps baffles from overheating: Use 
of refractory filling reduces contact with hot 
gases. Springfield baffles fit tight, have no hori- 
zontal seams, and remain in proper position. 
Tubes can be easily removed without disturbing 
baffles which are customarily good for the life of 
the boiler. 


SHOP ASSEMBLED SECTIONS. Tube 

sections are made up in the Springfield shop 
complete with front and rear headers, baffle sec- 
tions, etc. Each section is hydrostatically shop 
tested and inspected at pressure at least 50% 
over working pressure and never less than 500 
Ibs. Springfield's distinctive 4-tube grouping ar- 
rangement, combined with the sinuous headers 
gives each section rigidity and strength to with- 
stand handling in shipping and in the field. 
Valuable time and labor savings, particularly 
on shipments going into overseas locations. 


DRUM NOT EXPOSED TO HIGH 
6 | TEMPERATURE. This is an important 
safety feature. Springfield's sectionalized con- 
struction makes it impossible for a large rupture 
to occur in the high temperature zone of the 
furnace. 


CLOSE SPACING WATER WALLS. 

Designed to permit high output with a com- 
pact unit, Springfield's water wall construction 
also reduces temperatures on furnace brickwork 
to a point where maintenance is negligible. Close 
spacing minimizes possibility of extreme slagging 
and gives greater protection against high local 
heating with the result that Springfield water 
walls are less affected by bad water conditions. 

































Springfield steam generating units built in recent years. Capac- 
ities from 5000 lbs. to 450,000 lbs. per hour, or more. Pressures 
from 75 lbs. to 750 lbs., or higher. Springfield regularly takes 
contracts for complete steam generating units. Write, phone, or 
wire for quotations. SPRINGFIELD BOILER CO., 1951 E. Capitol 
Ave., Springfield, Illinois. 





DELIVERY. Organizations engaged in war work, or 


otherwise able to obtain priority ratings, 
can get quicker delivery—save money—and aid in conserving 
metals on steam plant requirements by taking advantage of the 
distinctive construction features of Springfield straight tube, cross 
drum, sectional header boilers. Complete drawings, patterns,- shop 
fixtures, etc., are on hand to duplicate any of the many modern 


BOILER CO. 
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to us for 15 years!” 


— PLANT SUPERINTENDENT FOR 
AN IMPORTANT CENTRAL STATION 


ERE is one of many instances which 
H illustrate what makes Hall Service 
supremely different from any other. 

The scene is laid in the central power 
station of a network serving vital war in- 
dustries—a Hall client since 1927. 

Tube burnouts in certain new high- 
pressure boilers were causing serious inter- 
ruptions to service. The operators had no 
way of accurately determining the cause. 
They suspected improper circulation. But, 
if this was the case, what would account 
for the peculiar deposit found on the walls 
of the burned out tubes? Would that indi- 
cate improper water conditioning? An an- 
swer had to be found or the trouble was 
bound to continue. 

So they did what any good Hall client 
does. They turned the problem over to the 
service. A sample of the deposit was sent to 
the laboratory. 

A quick, partial analysis showed defi- 
nitely that the deposit was of unusual com- 
position. Further, intensive examination 
and rechecking were clearly indicated. This 
work was done. 

What followed is typical Hall procedure. 
The director of the service, together with 
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technicians, went intoaround-table huddle. 
Before them were the laboratory reports, 
the operating history of the plant, the field 
engineer’s report on the history of the twbe 
failures. The whole situation was explored. 

The interpretation which followed was 
as clear as crystal. Without any doubt ‘it 
established the fact that the tube failures 
were not the result of the deposit found, 
but rather that the deposit was the result 
of overheating of the tube metal due to 
insufficient circulation of the boiler water. 
This was framed in a report which clearly 
gave the answer the plant superintendent 
needed. He now knew exactly what to do 
to correct his trouble. 

And that was what induced the superin- 
tendent to say to our Hall representative, 
“This one report was worth the cost of Hall 
Service to us for 15 years.” 


HALL LABORATORIES, INC. 
HAGAN BUILDING PITTSBURGH, PA. 


HALL SYSTEM 


worth the cost of Hall Service 
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% You asked me why | bought Bailey Meter Control 
instead of one of the other systems which also 
maintain steam pressure, regulate furnace draft 
and distribute load among boilers. 


| bought Bailey Meter Control because it offers 
these plus values:— 


1. An automatic readjustment of the fuel—air ratio 
which functions continuously to insure economi- 
cal combustion at safe furnace temperatures 
day after day. Fuel is measured on a Btu basis. 


2. It has been rightly said that a control system 
is no better than its metering devices—in the 
Bailey system control impulses are originated 
by standard Bailey Meters. In addition to insur- 
ing accuracy and sensitivity this arrangement 
saves the expense of secondary metering 
devices and duplicated connecting piping. 


3. The Bailey system is engineered to protect my 
steam generating equipment against danger- 
ous conditions. It can be provided with purge 
interlocks, fan failure interlocks, furnace draft 
or pressure interlocks, flame detectors, and 
best of all, it insures full automatic operation 
during times of emergency when operators may 
be desperately needed outside the boiler room. 


4. The experience gained from making successful 


BAILEY METER CONTROL 
The Complete Combustion Control System 


BOILER METERS © MULTI-POINTER GAGES © FLUID METERS © RECORDERS © SUPERHEAT CONTROL © DESUPERHEAT CONTROL © COMBUSTION CONTROL © FEED WATER CONTROL 


combustion control installations on over 1000 
boilers during the past five years is built into 
my Bailey system. 

5.1 like the way the Bailey Control Drive Stands 
and linkage improve the appearance of my 
installation and at the same time provide for 
emergency manual operation. 


6. When | want service | just turn to the local 
Representative (a full time Bailey man), who is 
a specially trained and thoroughly competent 
engineer well versed in the problems of com- 
bustion and boiler operation. | understand that 
Bailey Engineers are stationed in some thirty 
conveniently located cities throughout the 
United States and Canada. 

These plus values mean a lot to me because it is 

my job to furnish a steady supply of power and 

process steam under uniform pressure and tempera- 

ture conditions and at the lowest cost consistent 

with reliable service. 

You too can get the full story on this complete com- 

bustion control system by asking for Bulletin 102-C. 


Write to— 
A-68-1, 


BAILEY METER COMPANY 


1040 IVANHOE ROAD « CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


Selected — 


Bailey 


Contre 
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‘ACTS YOU NEVER KNEW [BEFORE] 
BOUT WATER-COOLED STOKERS 


One User Tells Another User-to-be 


PROPOSITION 


| “In answer to your inquiry, I 


cannot speak too highly of our 
Taylor Water-Cooled Stoker. 
Coals that we found undesirable 
on the old air-cooled stokers were 
found to give excellent and high- 
ly pleasing economic results when 
used on the Taylor Water-Cooled 
Stoker. Our unit has been in oper- 
ation forjusttwo years...Wehave 


never had an emergency shut 
down of the unit, to this date. 
We have not made a single parts 
replacement on the stoker and 
from all appearances, barring ac- 
cidents, there will not be any for 
along time. In all, the equipment 
has done much more than we 
expected of it; surely it is more 
than just another stoker.” 


A large Ohio plant faced the problem of selecting 
firing equipment which would combine, among 
other important factors, reliability, fuel flexibility, 
andefficient generation over a wide steamingrange 
— burning the Ohio coals economically available. 


PURCHASE 


After a careful investigation of many types of fir- 
ing equipment, the underfeed principle combined 
with water cooling demonstrated proven results 
under similar and actual operating conditions 
which showed promise of exceptional performance. 

This plant, therefore, decided to install a Taylor 
Water-Cooled Stoker, capable of generating a 
maximum of 150,000 Ibs. of steam per hour at 
200 Ibs. pressure. Total steam temperature: 525°F. 
The pressure parts were designed for future opera- 
tion at 450 lbs., '750°F. total temperature. Other 
specifications called for a 1410 H.P. bent tube 
boiler, economizer, air pre-heater and completely 
water-cooled furnace. 


PERFORMANCE 


There are a dozen ways in which Taylor Water-Cooled Stokers 
can improve operation. Of them these three are outstanding: 
1. By increasing reliability, 2. By increasing fuel flexibility, 3. By 
increasing operating efficiency. All the advantages, and the con- 
struction and installations of Taylor Water-Cooled Stokers, are 
presented in a new booklet which the coupon invites you tosend for. 


Sept. 27, 1939 to Sept. 17, 1941 
Unit in actual service, of total time 93.8% 
Water evaporated 1,231,512,448 Ibs. 


Coal burned 125,201,845 Ibs. 
(62,601 tons) 


Actual evaporation 

Average steam pressure 

Average steam temperature 

Average temp. feed water to economizer 

Heat added to 1 pound steam 1,100.7 B.T.U. 
Average heat value of coal 12,424 B.T.U.. 
Average overall operating efficiency 87.1% 
Average steaming rate per hour 74,100 Ibs. 
Material cost for stoker maintenance 

Material cost per ton of coal burned 





AMERICAN ENGINEERING COMPANY 
2408 Aramingo Avenve, Philadelphia, Pa. 


Please send me your Catalog W on Taylor Water- 
Cooled Stokers, without obligation. 


Name. 

Company. 

Address 

ON sea tcl ass 








REPUBLIC METERS ARE 


Bloodhounds 


FOR TRACKING DOWN POWER LOSSES 
THAT HAMPER PRODUCTION 


O meet your increased steam demand, 

you are stretching the capacity of your 
boilers through shrewd operation. Great! But 
how much are you gaining if the rest of your 
plant wastes the steam? Instruments are the 
bloodhounds that track down these losses. 


If you are faced with a steam shortage, a 
simple Republic metering system will provide 
data that will enable you to immediately locate 
and correct faulty or wasteful operating condi- 
tions. Elimination of these losses will at once 
increase your effective power plant capacity. 


The engineering of such a system is a defi- 
nite part of Republic service, rendered by 
engineers with wide experience in solving in- 
dustrial metering problems. This engineering 
service—featuring the highly developed line of 
Republic flow meters—accounts for the out- 
standing success of Republic metering systems 
in hundreds of industrial plants. 


This service is made available to you by 
merely asking to have a Republic engineer call 
at your plant. Your request will involve no 
obligation on your part. 


REPUBLIC FLOW METERS CoO. 


2224 Diversey Parkway, Chicago, Illinois 
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Announcing 


A VITAL NEW AID TO VICTORY PRODUCTION... 


Your Copy is Free! 


ENGINEERS — production managers — 
maintenance men — executives . . . here’s 
a valuable new handbook that you’re sure 
to want for your technical library...a 
book designed to help you meet today’s 
mew motor maintenance problems! 

And they are new problems... 

Wartime’s three-shift production has 
crowded triple-duty for motors into every 
day. New working days have been added! 

All told, a motor’s working time has 
skyrocketed since the emergency from 1800 
hours a year to 8700 hours! 

That means that inspection, adjustment, 
lubrication check-ups — all must be quad- 
rupled...and must be geared up to war- 
time standards of efficiency! 

To help you most, “A Guide to Wartime 
Care of Electric Motors” applies to all 
makes of standard, general-purpose motors. 
And it takes a fresh look at motor care. 

For Allis-Chalmers recognizes — as you 
do — that maintenance “as usual” went 
out with Pearl Harbor. 


Send for this Valuable new Handbook today 


Quick Diagnosis of 
Motor Ailments 


ALLIS-CHALMERS MEG. CO. 
Milwaukee, Wisconsin 


Gentlemen: 


Yes, I would like to receive free of charge 
“A Guide to Wartime Care of Electric Motors”. 


Wt 
oti 
tH 


(Name) 
(Title) 
(Company) 


COMPLETELY ILLUSTRATED — Making HANDY REFERENCE — Helping you catch (Street Address) 


principles of motor care crystal clear. Of motor troubles at early stage. Tear out order 
particular value for training new men. form and send for your free copy! 


(City and State) A 1533-10 | 
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Yarway Unit-Tandem Blow-Off Valves on 
water-wall Drains at Chickasaw. 

















Main Boiler Blow-down lines at Chickasaw = f 
Station equipped with Yarway Unit-Tandems. i 


YAR WAY 








Chickasaw, Ala. 


900 lbs per sq. in., 900°—Chickasaw Sta- 
tion, Alabama, is 100% equipped with 
Yarway Unit-Tandems on all water-wall 
drains and boilers now in service. 


Years of service in the highest pressure 
plants of leading utilities and industrials 
have proven the sound design and metal- 


lurgy of the Yarway Unit-Tandem for 


blowing-down or draining and sealing. 


Such records as—“3000 blows at more 
than 1300 lbs per sq. in. pressure, without 


BLOW-OFF VALVES 


a single replacement of parts or repairs 
of any nature” —have made this Tandem 
the outstanding preference for high pres- 


sure service, today. 


What are your draining and blow-down 
valve requirements ? Write for Catalog 
B-431 for pressures up to 2500 Ibs Cata- 
log B-421 for lower pressures. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 
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| MINUTE... 
wn 


Each minute lost while machines stand 
idle may cost hundreds of lives and delay 
the winning of the war. ) 
GARLOCK is doing its part for Victory by 
producing dependable, long-lasting pack- 
ings and gaskets which help industry avoid 
frequent shutdowns for repacking and for 


replacement of gaskets. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company of Canada Ltd. 
Montreal, Quebec 
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‘WHAT BOILER WATER SERVICE 


e , 
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Doping the water is not the answer. Installing G 
equipment for feeding chemical treatment, while , 


important, is not the answer either. Boiler watg 
treatment service has to be much more india 
and scientific than that. 
Dearborn Engineer recognizes the 
start. But his accumulated experie 
to come up quickly with the corre¢ 
problem. He knows local water ch 
because he has worked and lived 
long time. He studies the operati 
your plant, recommends correct tre 
keeps in contact with you periodi 
full efficiency is maintained. 
Power plant engineers lean hea 
scientific service . . . a thoroughl 
service. Over 8000 power plants 
ance with the Dearborn Engind 
service which fully merits your O. 
... we'll arrange for him to see yo 


DEARBORN CHEMICAL 
Dept. D,310 S. Michigan Avenue, Ci 





MERITS MY O.K.” 
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Fastest Growing Type off 


MERICA’S power plant engineers immediately recognized, when it 


was announced nearly a decade ago, the important engineering 
advance embodied in the Pneumatic Spreader principle. Year after year, 
Iron Fireman Pneumatic Spreader stoker firing has been the fastest 
growing type of firing in U. S. industry. Today, Iron Fireman Pneumatic 
Spreaders are making an important contribution to the war effort by 
stepping up steam output of typical boiler plants 10% to 35%, and at the 











pont 





OVERFIRE AIR 


FORCED DRAFT FAN: 


How the P. S. Stoker Achieves Its Remarkable Results 


S shown in the illustration above, the Iron Fireman Pneumatic 
Spreader conveys steam size coal from the hopper or main 

coal bunker to a transfer housing, where the coal is picked up by 
a stream of air and conveyed to the furnace and grates. The fines 
burn in suspension, utilizing the conveying air for combustion. 
The larger pieces form a shallow fuel bed on the grate. By 
means of an adjustable nozzle, the coal is dropped by gravity 


30 


and distributed uniformly over the entire surface of the grates. 

The conveying air provides the overfire air which is, of course, 
a requisite of efficient combustion. This air is more intimately 
mixed with the coal than is possible by any other means. Entering 
at right angles to the flow of undergrate air through the fuel bed, 
the conveying air produces maximum turbulence; another requisite 
of efficient and smokeless combustion. 
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wiring in US. Industry 


same time cutting fuel costs. Automatic firing and coal 
handling gives boiler room employees more time for 
productive work. There are definite reasons for this 
wholehearted acceptance of a new firing principle in 
the boiler plants of many of America’s greatest indus- 
tries. You owe it to yourself to become fully posted on 
this significant development in the science of firing. 


B .Main 
A. Goal? 


‘Bunker:.* 








Applications are flexible; the stoker can be set at boiler room 
floor level, or on the floor above or below. It can be located at FREE BOOK on 
any angle in front of the boiler, and at distances of 30 feet or “ . 
more from the boiler front. Pneumatic Spreader Firing 
The Iron Fireman Pneumatic Spreader stoker was designed Contains full descriptions, capacities, operating data, 
to burn efficiently a wide range of such economical fuels as the etc., with layouts an photos of 10 actual installations. 
lower grade bituminous coals and also sub-bituminous and lignite Sent free, on request. Write to Iron Fireman Mfg. 
Coals, and to provide a reliability of operation, physical adaptability, Co., 3317 West 106th Street, Cleveland, Ohio. 
ease of operation, and low maintenance not afforded by other types 
of automatic coal burning systems. 
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When load begins to rise, as shown by this Micromax load record, the temperature recorders shown in 
the insert help watch over generator temperatures. Multiple-point Micromax at left records stator tempera- 
tures; instrument at right records rotor temperature. 


MICROMAX TEMPERATURE RECORDERS 
Will Help When Overload Piles Up 


Several years ago, an east-coast power 
plant was confronted with the need for 
running at as much overload as it could 
carry, for a period of several days. In- 
stead of loading their generators solely 
on the basis of wattmeter and ammeter 
readings, they used generator temper- 
ature, as shown by a Micromax 
recorder, as the limiting factor. By 
running right at the highest safe tem- 
perature, they got through the emer- 
gency safely. 


Today, such emergencies are more 
frequent, for increased requirements 
of war industries are causing severe 
peak loads all over the country. And 
it is even more essential now to hold 
temperatures below dangerous values, 
in order not to endanger equipment 
that is both badly needed and difficult 


to replace. At the same time, it is 
often necessary to have machines carry 
the absolute maximum load without 
exceeding the permissible temperature. 


In many power plants, Micromax 
temperature recorders are helping to 
protect equipment by giving operators 
the required temperature facts accu- 
rately and dependably. On the Micro- 
max chart, the operator can watch the 
rate of heating or cooling, and by 
holding this rate at a low value, he can 
allow copper and insulation to expand 
or contract at the proper rate without 
excessive strain on the insulation. 


Micromax instruments are frequently 
equipped with alarms or signal lights 
which summon the operator when the 
safe limit of temperature is exceeded. 
Rotor temperature recorders are sin- 
gle-point instruments. For recording 
other temperatures, however, multiple- 
point Micromax instruments can be 
used for as many as 16 temperatures. 

If you’d like further details, we'll 
be glad to send, on request, Catalog 
N-33-161, Micromax Temperature In- 
struments for Electric Power Equip- 
ment. 


On this control panel for a large hydro station are Micromax temperature recorders for fields and stators of 
three generators. Shown also are Micromax transformer temperature recorders, and instruments for load- 


Jrl. Ad N-33-161(2) frequency control. 






MEASURING INSTRUMENTS + TELEMETERS - 


LEEDS & NORTHRUP COMPANY, 4973 STENTON AVE., PHILA, PA. 


tae > & NORTHRUP 


AUTOMATIC CONTROLS - 





HEAT-TREATING FURNACES 
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IN WAR OR PEACE— 


you can depend on Morse Silent and Roller 
Chain Drives provide capacity and 
stamina tO keep maximum production 
rolling, free from costly maintenance or 


breakdowns. 


Reliability and high efficiency in capaci- 
ties from fractional tO thousands of horse- 


power: 


That is what all big production needs. 


SILENT 
CHAINS 
ROLLER 
CHAINS 
COUPLIN 
GS 
CLUTCHE 
S 


— ositive DRIVES 


COM 
PANY ITHACA NL Y 
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WHAT HAPPENS in the BOILER? 
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IRENS Scream Blackout 

—a dramatic drop in load 
—a routine workout for the 
COPES Flowmatic Boiler Feed 
Water Control. Independent 
of any other control in the 
plant, Flowmatic does its one 
job of maintaining a safe water 
level at all times—takes orders 
only from the boiler it serves. 


Over 2,000,000 H. P. of 
boilers in central stations, 
steel mills, paper mills, forge 
shops, refineries, chemical 
plants, and the like, are pro- 
tected by COPES Flowmatic 
against water level hazards 
which might come from vio- 
lent load changes. 

Flowmatic, the two-element 


steam-flow type feed water 
regulator, keeps boiler water 
at the safe level, no matter 
what the range of steam 
demands. Steam-flow and 
water-level curves prove this 
fact. Bulletin 429 reproduces 
typical charts and illustrates 
installations. Write for a 


copy. 


NORTHERN EQUIPMENT COMPANY, 722 GROVE DRIVE, ERIE, PENNA. 


Feed Water Regulators, Pump Governors, Differential Valves 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS IN CANADA - ENGLAND 


REPRESENTATIVES EVERYWHERE 
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@ New opeERATORS . . . new types of equipment . . . new 
highs in production . . . any one of these opens the door 
to increased equipment failures in your plant. These safe- 
guards are more than ever important: 


@ Examine every motor, reduction gear, or bearing- 
equipped machine that now carries a heavier load— 
for adequate lubrication, for leakage, overheating, 
and oil contamination. 


@ Revise lubrication schedules to meet the longer 
hours of operation, higher speeds, and heavier loads. 


@ Choose lubricants that do the job best, regardless 
of cost. Today, breakdowns cost lives as well as dollars. 


8B 


9 Te: Teakin : 
Using every machine Production bottlenecks, 


t 
© the fullest extent 


Five of the nine suggestions for “Increasing Plant Effici- 

ency” in WPB’s PRODUCTION DRIVE include problems 

in which Standard Lubrication Engineers can give you 
valuable help. For instance: 


PREVENTING BREAKDOWNS 


@ Impress new operators or maintenance men at the 
start with the importance of lubrication at proper in- 
tervals. 


The drive for production is urgent. Your time is limited. 
Let a Standard Lubrication Engineer work with those in 
charge of your maintenance. Take advantage of his recent 
experience in problems just like yours. 

Write Standard Oil Company (Indiana), 910 S. Mich- 
igan Ave., Chicago, Illinois, for the Engineer nearest you. 





OIL IS AMMUNITION Wi USE IT WISELY 











Copr. 1942. Standard Oil Company 
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LONG LIFE FROM MILL 


BEARINGS [P= 
WITH 


Alvin Enerson, pictured below, is giving you the benefit 
of a lot of experience, when he says, “Superla Grease has 
given the results we have been looking for.” 

His company, the Stockdale Fertilizer Co., Morrison, 
Illinois, was anxious to realize the long life the manufac- 
turer had built into this excellent equipment. After trying 
a number of greases, Mr. Enerson found the most satis- 
factory was Superla Grease, particularly designed for 


















high grade anti-friction bearing lubrication. Let a Stand- 
ard Oil Engineer see if he can help you save bearing 
replacements and maintenance time with the right grade 
of Superla Grease. 
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ONE-THIRD AS MUCH GREASE 
—30% LESS MAINTENANCE— 
ON OPEN 

GEARS WITH 


Lubrication of open gears in a Minnesota clay prepara- 
tion plant offered a complicated problem. Conditions 
varied from exceedingly dry and dusty to very humid. 
Temperatures ranged from 65° to 100°. Lighter greases 
were thrown off the gears and contaminated the prod- 
uct, causing excessive waste. Heavier greases did not pro- 
tect the gears against wear under the dusty conditions. 
No grease seemed to fit the job, and many were tried. 


CALUMET VISCOUS 


LUBRICANT 


Then a test was made of Calumet Viscous Lubricant. 
Here’s what B. B. Evans, plant superintendent at the 
Red Wing Potteries, Inc., reports: 

“We have tested Calumet Viscous Lubricant No. 10X 

and are now using it on all open gears throughout the 

plant. We have found this product to be superior to 
any other used.” 


Here are some of the savings he made: 
@ One-third as much grease used—and one-third as 
many mar-hours for lubricating. 
@ 30% less maintenance—a saving in scarce mate- 
rials and man power. 


If you have a problem of open gear lubrication, ask a 
Standard Lubrication Engineer to help you make a simi- 
lar test. 

Just write Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago, Illinois, for the engineer near- 
est you. In Nebraska, write Standard Oil Company of 
Nebraska at Omaha. 
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As a leading designer and builder of complete re- 
fineries, Lummus was for years the largest single pur- 
chaser of heat transfer equipment. In a 40,000 barrel 
per day refinery, for example, heat exchangers, lube 
oil coolers, etc., will amount to more than half a 
million dollars. 

With a view to securing heat exchangers and sim- 
ilar equipment of improved design, made to even 
higher standards of precision and workmanship, 
Lummus decided to make — and for four years has 
been producing — heat exchange equipment for the 
plants it.designed and built. 





Recent expansion of the Lummus heat exchanger 
plant at Honesdale, Pennsylvania, makes available a 
limited capacity for surface condensers, feed water 
heaters, evaporators, ejectors and similar equipment 
for the public utility ‘and power fields. In addition to 
improved design and new standards of precision, 
public utilities and power plants are offered the ser- 
vices of Lummus engineering personnel for the study 
of specific problems and the design and construction 
of Lummus-built equipment to meet definite conditions. 
Requests for further information will receive prompt 
attention. 





THE LUMMUS COMPANY - 420 LEXINGTON AVE., NEW YORK, N. Y. 


LUMMU 
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Proper Preparation a “Must” in Today’s 
Coal Conservation for Power Plants 


HE Bemis Bros. Bag Co., Peoria, IIl., pictured above, 

is one of the growing list of industrial plants and 
central stations which use AMERICAN Ring Crushers 
to prepare coal for better sizing—and thus get improved 
combustion efficiencies and increased outputs from 
present boilers. 


Your plant, too, can make your wartime coal piles last 
longer and do more work by preparing and sizing coal 
the economical “AMERICAN” Way. On the average, 
“AMERICANS?” size coal for less than one cent a ton 
(for all charges) and reduce fuel bills from 244 to 8%. 


AMERICAN Ring Crushers, in one operation, reduce 
run-of-mine or lump coal to the proper sizes required 


AMERICAN PULVERIZER COMPANY, 


AMERICAN PULVERIZER COMPANY 
1429 Macklind Ave., St. Louis, Mo. 


Please send me, without obligation, a copy of your new Bulletin "Crushing Coal at 


Less Than One Cent A Ton." 





go 


for unit pulverizers and auto- 
matic stokers. They are of 
heavy steel construction for 
long life, are equipped with 
anti-friction bearings for low 
power consumption and can be 
counted on for high crushing 
capacity. 


Shredder rings in 
"AMERICAN" 
Crusher splits coal 
and prevents bother- 
some clogging. 











If you are concerned with getting the most from your 
wartime coal piles—investigate the “AMERICAN” Way. 
Send for a free copy of “Crushing Coal at Less Than 
One Cent A Ton.” It contains helpful data on how to 
size coal properly for maximum boiler performance. 


1429 MACKLIND AVENUE, ST. LOUIS, MO. 




















Lire TTTTTeTrelere. 












NAME .................. 
POSITION... 
COMPANY.. CRUSHING — 
THAN ong (AL AT Less 
ADDRESS meet PER Toy 
Rang Couthet 
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Pilot Relay Speeds Action of Diaphragm Valve in 
Response to Level Change. Intermittent bleed relay. 
greatly magnifies pressure and volume of air passing through 
primary orifice system. Response of diaphragm valve to level 
change is extremely rapid. 





Level Position Adjustment Permits Operator to 
Control Level at Any Desired Point within Length 
of Float. Adjustment is easily made by turning the knob in 
accordance with the arrow on adjustment dial. 


Throttling Range Adjustment Makes Level-Trol 
Suitable for Wide Variety of Applications. Makes it 
possible to vary amount of level change necessary to fully stroke 
diaphragm valve. Minimum level change may be as little as 
Yo" and the maximum equal to length of float. Adjustment knob 
provided with calibrated dial — easily operated — readily acces- 
sible. 

Straight Line Action . . Curves, below. illustrate how pres- 
sure changes on diaphragm as level changes throttling range 
setting in the two extreme positions. 
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LIQUID LEVEL —INCHES 


DIAPHRAGM MOTOR PRESSURE~P. S.1. 


© 1009 FISHER BUILDING ®@ 











Above — 50 H. P. Terry Solid Wheel Turbine driving Fire and Sanitary Pump on recently 
completed merchant ship. Steam condition: 450 Ibs. 750° TT. - 10 Ibs. 








FOR AUXILIARY DRIVE ~ 
THE TERRY SOLID WHEEL TURBINE 
OFFERS MANY ADVANTAGES 


FROM THE SMALLEST TO THE LARGEST, THESE RELIABLE TURBINES HAVE — 


* Indestructible one piece wheel. * Independent overspeed trip with 
separate valve. 














* Large radial and axial clearances. 
* Double rim protected blading. * Sturdy casing design. 
* Individual nozzle control. a stati and ‘enslly: mepected steam 
strainer. 
* Dependable and durable governor. * Truly accessible construction, which 
* Heavy dust-proof bearing and makes inspection of the interior 
governor housing. parts a simple matter. 


FOR FULL DETAILS ASK FOR BULLETIN S-116. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD.CONN. 
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Production Gets the Green Light— 


When Your Diesels Go Cities Service! 


Steady operation for super-production — that’s 
the order of the day for every Diesel engine 
owner! It means fewer stoppages, fewer over- 
hauls. And parts must last longer—even though 
your engines are driving harder than ever. 


Today, production is a race against time. An 
hour lost is victory delayed. A day’s halt may 
spell disaster. 


Your big problem then is how to go all-out 
for victory without time-out for repairs ... how 
to achieve steady, continuous performance with- 
out breakdown. 


You'll find a Cities Service lubrication en- 
gineer a great help in beating this problem. He 


OIL 1S AMMUNITION—USE IT WISELY! 


understands what you’re up against, and he 
speaks your language. And, most important, he’s 
got the necessary “know-how” to tackle your 
particular job. So why not get together with him 
on a lubrication plan that will keep your Diesels 
in continuous service — with no time lost for 
costly repairs? 


There is no charge for this friendly consulta- 
tion. Simply fill in the coupon below and mail 
it today. 


An informative, up-to-the-minute booklet, 
“Diesel Engine Lubrication,” is yours for the 
asking. Just check the space indicated! 
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HOW TO MAKE YOUR STOKERS 


.. With less outage an 


If yours is one of the many plants operating single-retort, under. 
feed stokers, here are some suggestions that will help you get 
longer life out of your present equipment and minimize outage 
for repairs or replacements. While they relate primarily to the 
three C-E underfeed stokers here illustrated, they are largely 
applicable to all single-retort, underfeed types. 


OPERATION 


'H F N E a A L The two main causes of excessive outage 

and maintenance are (1) sustained or 
frequent overloading of stoker and (2) operating with in- 
sufficient draft. 

Where prolonged overloading is unavoidable, as is often 
the case in these days, good operation and careful attention 
to maintenance are especially important, Frequently, in such 
cases, the use of a higher quality coal will make it possible 
to carry the increased load without excessive outage or 
maintenance costs. 

Where difficulties are due to insufficient draft, the sugges- 
tions here’under the heading “Draft” may prove helpful. 


F : H E (1) Keep fire out of retort. This condition can result 
from too thin a fuel bed, from banking with insuffi- 
cient fuel or from running with an empty hopper. 


(2) Operate so that ends of grate bars adjacent to dump 
grates are always covered. Watch this condition after operat- 
ing dump grates, and, if ends of bars are bare, speed up 
stoker until they are coveted. 


(3) Working of fire should be avoided as much as pos- 
sible. If fuel bed requires leveling off, light rake or T-bar 
should be used on surface of fire. Never slice the fire as is 
done in hand firing by pushing a bar under the fire and rais- 
ing it through the fuel bed. 


(4) Be sure that fuel distributes uniformly over grate. 
Position of pusher blocks in retort can be adjusted to assure 
proper distribution. 

(5) Be sure to feed sufficient fuel when banking. May be 
necessary to renew supply during long banking periods. 


(6) In cleaning fire, do not remove ash and clinker that 
remain on grate bars after dumping. Allow them to move 
down onto cleaned dump grates by normal operation of stoker. 


(7) Don’t permit too much ash to accumaulate in ash pit. 


(8) When stoker is being shut dewn, sufficient ash should 
be fed in to keep fire out of retort. 


(9) Depth of fuel bed is very important. If too thin, fire 
may burn down into retort and damage retort sides. If too 
heavy, poor air distribution will result, causing spotty, un- 
even fire; holes in fuel bed; smoke and reduced efficiency. 
Correct depth of fuel bed above top of retort may be any- 
where from 4 in. to 8 in., depending upon analysis and burn- 
ing characteristics of coal used. 
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DR A FT (1) Draft gage and a CO: indicator are essen- 
tial to good operation. 

(2) Operate with slight draft just above fuel bed — prefer- 
ably 0.10 in; not less than 0.05 in. Plus pressure will cause 
excessive temperatures at grates and lower wall areas. 

(3) Maintain proper supply of air at all times. Either too 
much air or too little air will reduce efficiency and capacity. 

(4) Some air should be allowed to pass through grates 
at all times except when fire is banked. 

(5) Don’t force stoker beyond capacity of stack to carry 
away gases. 

(6) Keep wind boxes properly sealed to prevent leakage 
of air into ash pit and furnace. 

(7) If draft is insufficient, check leaks in setting and 
losses through boiler and flue connections; check position of 
boiler damper. Careful checking will usually disclose condi- 
tions that can be improved. 


C L E A hy i N G (1) Remove siftings from wind boxes often 
enough to prevent any possibility of fire un- 
der grates. Frequency of cleaning depends upon type of fuel 
used, but wind boxes should be inspected once every shift. 
(2) Keep front of stoker clean to prevent contamination 

of lubricants and excessive wear on moving parts. 









































\SPECTION & MAINTENAN 
ABS ION & MAINTEN 

(1) All accessible parts of the stoker should be inspected 
daily. Those parts which cannot be examined while the 


stoker is in service should be thoroughly inspected at least 
twice a year and more often if practicable. 


(2) On daily inspections, look especially for loose bolts 
and loose connections in moving parts. Where movement is 
transmitted by sheer pin, or safety release, be sure there 
is no binding which might prevent protective device from 
serving its function. Make repairs or replacements promptly. 

(3) When stoker is shut down, make thorough inspection. 
Check wear on surfaces of feeder box sides, conveyor tube 
and retort. (If they are allowed to get too thin before re 
placement, serious outage will result.) Check wear on mov 
ing parts, check alignment: Check condition of dump grates. 
On stokers equipped with moving grate bars, check move 
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ment of bars and see that proper clearances are maintained. 
Overall clearances to provide for growth of grate bars should 
be 11% in. on small stokers and up to 2 in. on large stokers. 
If stoker has adjustment device to compensate for growth, 
use hand pressure only on adjusting screw. Where there is 
no adjusting device, remove grate bar or filler bars as may 
be necessary to provide proper clearance. (Excessive tight- 
ness of bars, usually resulting from growth, can cause ex- 
tensive damage.) 


LUBRICATION 


The use of the right lubricants at sufficiently frequent inter- 
vals at all points requiring lubrication is essential if unneces- 
sary outages and excessive maintenance are to be avoided. 
Difficulties from inadequate lubrication usually result from 
a lack of attention rather than a lack of knowledge as to 
how, when and where to lubricate. A definite schedule for 
lubrication, regularly adhered to, is the answer. 


SKELLY...A single-retort, underfeed stoker available in designs for 
burning either anthratite or bituminous coal. Applicable to boilers 
ranging from 20 to 200 rated boiler hp. Equipped with either 
electric or steam drive. 


FOR PLANTS USING 


A) SINGLE- RETORT, 


‘UNDERFEED STOKERS 


TYPE E...A single-retort, underfeed stoker designed to burn either 
coking or non-coking bituminous coals. Applicable to boilers rang- 
ing from 150 to 600 rated boiler hp. Equipped with integral steam 
piston, electric or hydraulic drive. 


LOW RAM...A ram type, underfeed stoker designed to burn either 
coking or non-coking bituminous coal. Applicable to boilers rang- 
ing from 35 to 200 rated boiler hp, especially where head room ~ 
and furnace volume are limited. 


The C-E line of stokers is the most extensive on the market. It includes 


single retort, multiple retort, spreader, traveling and chain grate types. 


OVER 17,000 


CE STOKERS HAVE 


Reprints .of this advertisement on heavy paper available on request 


BEEN PURCHASED 10 DATE 


COMBUSTION ENGINEERING 


COMPANY, INC. . 
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200 MADISON AVENUE ° 


NEW YORK, N. Y. 
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COCHRANE CHEMICAL PROPORTIONER at /eft 
COCHRANE VERTICAL FILTER at right 
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SPECIALTIES 





COCHRANE Deaerating 

Hot Process Softener is 
installed as part of the 
modernized boiler plant of 
the Griesedieck Western 
Brewery, Belleville, Ill. 


Also installed are a Cochrane 
Chemical Proportioner and 
tank, a Cochrane Vertical 
Filter, and a Cochrane 
Mechanical Flow Meter 
measuring total steam flow. 


The Cochrane feedwater con- 
ditioning equipment safe- 


‘guards a new 4-drum bent 


tube boiler which replaced 
three old boilers. Records of 
the new equipment as com- 
pared with the old show a 
saving in fuel costs alone 
of 27.5%. 


COCHRANE CORPORATION 
3123 N. 17th St., Philadelphia, Pa. 


Background Photo 
SEDIMENTATION 
TANK OF 
COCHRANE 
DEAERATING 
SOFTENER EXTEND- 
ING THROUGH 
TWO STORIES OF 
BOILER HOUSE 
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To the United States Navy and to the Nation, we 
of American Blower pledge the unstinted devotion 
of our experience, our ability, our effort. Whether 
destined for use on the battle lines, or to equip 
other essential industries for production of vital 
material — the products of our efforts, we pledge, 
will continue to measure up to the standard of 
excellence that is worthy of the commendation, 


“Well Done.” We are proud of the privilege of 
working under the Navy “E” burgee—proud to 
wear the insignia conferred on us. By our progress 
in production, we shall continue to demonstrate 
our patriotism and determination to win. We are 
mindful of our responsibilities. We are working, 
and shall continue to work, for Victory! 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, 
CANADIAN SIROCCO COMPANY, 


DETROIT, 
WINDSOR, 


MICHIGAN 


LTD., ONTARIO 


Division of AMERICAN Radiator and “Standard” Sanitary Corporation 
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—OIL-REFINERY AND 
CHEMICAL PLANT EQUIPMENT 














View of 
19 acre Vogt plant 


bettieti@s HENRY VOGT MACHINE CO., INC. 





; LOUISVILLE, KENTUCKY 
NEW YORK + CHICAGO «+ CLEVELAND + PHILADELPHIA + DALLAS 


_ — 


At Vogt’s the production of essential equipment for 
VICTORY comes FIRST and is reaching new highs every week. 

No effort is spared to deliver the goods on time and to 
maintain the quality of products necessary to the success of 
the war program. 
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Data on Relaxation Resistance 


of Nickel Alloy Springs 


Report presented at 1941 Annual Meeting 


of the American Society of Mechanical Engineers 


now available in printed form 


The oxidation and corrosion resist- 
ance of Inco Nickel Alloys, combined 
with ability to retain strength at ele- 
vated temperatures, have made them 
useful in many elevated-temperature 
spring applications. When load loss 
at temperatures from 300° F. to 700° F. 
is a criterion, “K” Monel, “Z” Nickel 
and Inconel are comparable to high- 
alloy spring steels, while Monel is 
more nearly comparable to low-alloy 
steels. 


Members of the Inco Laboratories 
and Development and Research Divi- 
sion, in cooperation with the A.S.M.E. 
Special Research Committee on Me- 
chanical Springs, have now furnished 
accurate laboratory data for Monel*, 
“K” Monel*, “Z” Nickel*, and 
Inconel*, which point to the follow- 
ing conclusions: 


1. Inconel resists relaxation up to high tem- 
peratures and may be used at high stresses 


up to 650°F, Above this temperature the 


stress must be lowered considerably and a 
slight degree of relaxation must be tolerated. 
2. “Z” Nickel and “K” Monel will withstand 
higher stresses than Inconel at the lower 
temperatures, consistent with their generally 
higher level of mechanical properties. 

3. “Z” Nickel may be used with high stress 
at temperatures up to 550° F. and with re- 
duced stress up to 600° F. 

4. “K” Monel may be used with high stress 
up to 450° F. and reduced stress up to 500° F. 
5. Where other factors’such as corrosion re- 
sistance are involved, Monel offers possibili- 
ties as a spring material for temperatures up 
to about 400° F. and at moderate stress levels. 


6. Monel springs should be stress-equalized 
for 1 hr. at 650° F. where relaxation resistance 
is desired. 

7. Inconel springs should be stress-equalized 
for 1 hr. at 900° F. for service at elevated 
temperatures. 


Complete technical information on 
this subject has been published in 
bulletin form. You are invited to send 
for this paper by using the coupon 
below. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N.Y. 


“Monel” and other trade-marks which have an 
Janne, asterisk associated with them are trade-marks 
» of The Internaticnal Nickel Company, Inc. 
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"Piston ring wear has been very 
slight...tool marks still visi- 
ble on compression rings below 
the top two...ring grooves in 
pistons still have original 
dimensions. 

"Extremely small cylinder 
wear is remarkable, as average 
wear over period of 22,000 hrs. 
is only .00025" per 1000 hrs. 
operation!" 

















‘ Here 
4.000 Hrs. per 0 y’ Wear 


Supt. A. Lee Bland further reports “oil 
consumption at minimum” in this 
8-cyl., 800-hp. Chicago Pneumatic 
Diesel. It has been lubricated with 
Texaco Ursa Oil from the start. 








THEY PREFER TEXACO 


cated with Texaco than with 





S? runs the report from Supt. A. 
Lee Bland, on the remarkable 
freedom from ring, groove, and 
liner wear in this 800-hp. Chi- 
cago Pneumatic Diesel at Black- 
stone, Va. 

Since installation in 1937, this 
Diesel has been lubricated exclu- 
sively with Texaco Ursa Oil. 

Highly resistant to the forma- 
tion of gum, sludge and hard car- 
bon, Texaco Algol and Ursa Oils 
keep piston rings free, valves 


clean, ports open. Result: 
More stationary Diesel horse- 
power in the U. S. is lubri- 
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HELP WIN THE WAR 
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any other brand. 
The outstanding performance that 
has made Texaco first in the sta- 
tionary Diesel field has made it 
first in the fields listed in the panel. 

These Texaco users enjoy many 
benefits that can also be yours. A 
Texaco Lubrication Engineer will 
gladly cooperate ... just phone 
the nearest of more than 2300 
Texaco distribution points in the 
48 States, or write: 

The Texas Com- 
pany, 135 E. 42nd 
St., New York, N.Y. 


SY RETURNING. “EMPEY 








%& More Diesel horsepower on 
streamlined trains in the U. S. is 
lubricated with Texaco than with 
all other brands combined. 


¥%& More locomotives and cars in 
the U. S. are lubricated with 
Texaco than with any other brand. 


%& More revenue airline miles in 
the U. S. are flown with Texaco 
than with any other brand. 


3k More buses, more bus lines 
and more bus-miles are lubricated 
with Texaco than with any other 
brand. 


% More stationary Diesel horse- 
power in the U. S. is lubricated 
with Texaco than with any other 
brand. 





DRUMS 


Tune in the TEXACO STAR THEATRE every Sunday night—CBS 
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Cover: Coal pile at one of the stations of the Consumers Power Co., 
with 170,000 t. of coal stored 25 ft. deep using a drag scraper for han- 
dling and a bulldozer for compacting. The height of the pile can be 
judged from the steep slope in the center where the pile has not yet 
been filled in to the earth embankment. Note at the right corner the 
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gentle, well compacted slope extending up, from the top of the track 
embankment, to the top of the pile. (Sauerman. Bros., Inc., Photo} 
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World’ Largest Lotton-Seed Cooker 
YARWAY TRAPPED 








secsesecinatiieiiiiiaio erage 








IX YARWAY Impulse Traps and Strainers 
handle the big job of draining the heating 
coils of this six-high continuous cooker—largest 
ever built—at Magnolia Provision Co., Houston, Texas. 


Ideally suited to the service—providing con- 
tinuous discharge on heavy condensate loads, dur- 
ing ing heating-up periods, and intermittent operation 
on light loads—Yarway Traps answered this manu- 
facturer’s problem, completely. 


Not only for quicker heating and greater sus- 
tained heating efficiency; but for many other dis- 
tinct tinct advantages— Yarway Traps are replacing less 
efficient, less dependable devices in many plants. 


Have you investigated this trap about which users 
say,—* “saves uel,” —“saves space,”—“easier and and 
cheaper to i to install, *— "we like its flexibility on on dif- 
ferent pressures,’ °— "saves »§ maintenance trouble 


and expense,” — “cheaper te er to replace with Yarways 
than to repair old-type traps,” etc., etc. 


See your local mill supply distributor or write 
for Bulletin T-1736. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia, Pa. 
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— Utilities Must Forget Complacency 


NE. OF THE 

greatest “dan- 

gers confronting 

business. organiza- 

tions in general, 

and utility organi- 

zations in particular, in this day and age, 

is a state of complacency that is too 

evident to be overlooked. This is par- 

ticularly true’in organizations where cus- 

tomer relations are pleasant and mutually 
satisfactory. 

By and large the customer relations 
between utilities and users of power are 
highly satisfactory to all concerned. Util- 
ity companies in the very great majority 
of cases are what might be called good 
organizations. They are competently 
managed; their service standards—usu- 
ally set by a commission—are maintained 
to conform to standard requirements, and 
they have the reputation of giving serv- 
ice to their customers. In addition they 
realize that it is to their interest too, to 
build up their communities, and- that if 
their communities do not progress and 
build up their potential for the sale of 
power will decrease. 

An outstanding fact about the electric 
utility is its rapid growth and constant 
increases of capital. Capital investments 
are likely to be at work for 30 yr. or 
more before they can be put to use 
again. Compared-to other lines of busi- 
ness or other investments, the fixed 
capital is very large, when contrasted 
with its working capital. 

On the face of things, utilities in most 
cases have no competition; the local 
commission is set up to see that econ- 
omies are- effected and that maximum 
service is available at fixed rates. It is 
realized that duplications are costly and 
that the public in many cases would not 
be better served by sharp competition. 
This all places the additional burden 
on the wide awake utility executive to 
learn whether his organization is becom- 
ing too methodical, too routine, and too 
hidebound by traditional practices and 
means of operating. 

Complacency is too close to smugness. 
It tends to stifle progress in manage- 
ment and lead it to the deep ruts of 
routine. Conservatism displaces courage 
with the net result that every innovation 
is regarded as daring, and is condemned. 
It goes untried. This is true not only 
in the operating end of an electric util- 
ity, although perhaps more prevalent, but 
it is correspondingly true in accounting, 
financing, commercial practices, metering, 
billing, customer relations and in gen- 
eral operation. 
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By DR. WILLIAM McCLELLAN 


Many consider the electric utility in- 
dustry as a young and vigorous industry. 
Surely, it is. It is if age is measured in 
years, and so is the United States, as 
countries go. Both the electric industry 
and the country have enjoyed phenom- 
enal growth, and both have their greatest 
growth ahead of them. It must also be 
said that the speed with which both the 
country and the electricity utility field 
has expanded causes one to think of their 
growth as being parallel. 


In no country, even one established 
600 yr. or more, have the natives 
achieved the richness in their lives as 
has the American citizen in a period of 
but 150 yr. Businesses established this 
long don’t match the strides that the 
electric utility business has made the past 
60 yr. Yet complacency is a feature of 
success and age, and should be consid- 
ered as such. 

In critical times such as these, we 
should make certain that complacency’ is 
banished to the limbo of unprofitable 
operations. We cannot sit back supine 
in the assumption that we are doing the 
job in the best way, simply because we 
have never done the job in a different 
way. The electric utility is a monopoly 
in the community, and if we do not give. 
the utmost in performance and service 
and the lowest cost, the community will 
suffer, and communities in corresponding 
circumstances advance. The emphasis is 
on ‘community progress. Unnecessary 
waste, if there be such a thing, is bad 
enough, but careless waste is positively 
vicious. 


It is our job to take the offensive and 
correct any situation that suggests in- 
efficiency. Some governing bodies claim 
that private electric utilities spend too 
much on their construction, while the 
same governing bodies point to the 
smaller costs in their own construction. 
The proper cost of a line is not the 
original cost alone, but the total cost 
during its lifetime. And this includes 
maintenance and reliability of service. 


The streamlining job is ahead. Old 


shop methods and obsolete equipment 
must be changed; redesigned if not re- 
placed. Costs of operations must be 
reduced and cordial customer relations 
kept, and all with a view to building up 
service. 

A 5 per cent reduction in operating 
expenses does not sound like a large 
amount, but when it is translated into 
dollars, a concern with a 20 million dollar 
operating cost would be saving a million 
dollars. Annually, that’s a lot of money. 
The utility must follow the pattern other 
businesses are going by, and awaken 
from its lethargy and forget complacency. 

Beware of complacency. Take a 
good look at other business and see 
what it is doing. Businesses differ from 
one another in part but basically they 
are all the same. The successful ones 
all want low costs, big services and 
genuinely earned profits. The utility 
must get in line. Complacency is de- 
featist. Out with it. 

Our early development period is 
just about over. The public and our 
stockholders have a right to expect the 
results of “mass production”. Mass 
production means dropping old shop 
methods and getting a production line 
started. Like the automobile manufac- 
turers, we must cut our costs and at 
the same time keep up what we have 
been doing for years—giving the cus- 
tomer more and more for his money. 

This is a streamlining job. We've 
been working in the old shop so long 
we are accustomed to its deficiencies. 
We may be complacent. We'd better 
find out if we are—or else. 

We had better get ready for what’s 
coming. Cold light is on the way. 
Package power with the Diesel engine 
will look good to a lot of fellows who 
will want to rehabilitate when war 
work is over. Those manufacturers 
with factories and workmen on their 
hands will make the packages and what 
a host of salesmen will be on hand to 
push theni.. We'd better not be com- 
placent. We’d better have considerable 
intelligent dissatisfaction and curiosity. 





DR. WILLIAM McCLELLAN, chairman of the board of the Union Electric 
Co. of Missouri, engineer and active utility executive, bases this article, 
written for the Union Electric Co. magazine on the rich experiences of a full 
and useful life. Before he was a utility executive, he was a builder of power 
plants (Cahokia, for instance). Before that he was a college professor and 
Dean of the Wharton School of Finance of the University of Pennsylvania. 
Thus he can look at our current problems with the eyes of a sound economist 
as well as those of a practical utility operator and engineer, 








Chesapeake & Ohio Lines, Photo. 


wuile GAS, oil, gasoline and a variety of products are widely 
used as fuels, the bulk of the world's energy is still supplied 
by coal. As more and more of the hydro carbons are diverted for 
war purposes, coal will carry steadily increasing responsibility for 
meeting the increasing power needs for armament production and 
essential civilian services. Mines well scattered over the country have 
adequate production to meet all needs, man power at the moment 
seems adequate, but as this is being written Secretary Ickes is 
forecasting that this winter transportation for fuel will not be avail- 
able "for love nor money." All plants with war work are cautioned 
to store "at least 120 da. supply of coal." Other plants, and domestic 
consumers too, will do well to heed the warning and be well prepared 
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COAL 
STORAGE MANUAL 


W?k brought a sharp shift in values and many things of litle or nom- 
inal importance in peacetime stand out in bold relief as key members 
of an emergency structure. One of these is coal storage—the spearhead 
of a three pronged drive on strategic positions needed to prevent flanking 
movements around the industrial front. J One of these prongs is aimed at 
insuring a continuous supply of process steam and electric power for 
War Production in spite of unexpected interruptions at the mines, or, of 
transportation facilities, due to accidents, sabotage, or airraids. The 
second prong is aimed at more effective use of man power and mine 
facilities by uniform production throughout the year so as to minimize the 
usual seasonal slump in coal production, with idle men and idle equipment. 
The third prong, recently emphasized by the President in referring to the 
increasing importance of the distribution problem, is aimed at relieving 
transportation facilities of unnecessary duty during the fall and winter 
months when crops must be moved and the full brunt of the War Program 
will be felt. {[ In normal times considerable quantities of coal are stored, 
principally by utilities and the larger industrials. This summer, large quan- 
tities will be stored by thousands of plants to whom the problem is com- 
pletely new, adequate equipment unavailable and storage areas difficult 
to obtain. ] Much of this will be live storage—a few weeks’ supply under 
constant movement and presenting no particular difficulty beyond segre- 
gation, breakage, variable moisture and dirt, common to all handling prob- 
lems. Much of it will be dead storage, more or less permanent storage 

iles which must be well piled and sealed if spontaneous combustion is to 
“ avoided. {This can be done, even though inadequate or makeshift 
equipment must be utilized during this critical period, by following modern 
methods differing radically from those in vogue during the last war. The 
new layer method is well adapted to most anything from a wheelbarrow 
to a horse drawn. vehicle. Earth moving equipment, of the tractor-tread- 
bulldozer type used by contractors, is well adapted to this service and of 
recent years has been widely used as auxiliary handling equipment for com- 
pacting, éxtending the range of regular equipment and effectively utilizing 
irregular storage areas. {[ The following section, prepared by engineers who 
have lived with this problem for years and speak from practical experience, 
is presented, first, as a contribution to the War Effort, second, as an 
authoritative reference manual of permanent value. The spirit of Patriotism 
and Service which impelled the authors and their companies to share this 
vital information with the Nation in time of stress, will lead others to use it 
effectively to solve this emergency problem and to speed the Day of Victory! 
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WHY 
STORE COAL NOW? 


By September | railroad ween will begin its movement of agricultural products 


and its seasonal peak load will interfere with coal shipments. Add to this normal load 
that imposed by war activities and coal users have good reason to provide now for 
future needs. Charts and other data are presented to aid managers in determining 
the amount of coal to store to help alleviate the coal shortage that appears imminent. 
Storage should be at least 2 to 4 mo. normal supply and the storage pile should be 
replenished as fast as used so as to carry over an unexpected emergency. In March 
utility storage averaged about 86 da. supplies, or from two to four times the industrial 
plant reserve, and during April the utilities increased reserves to 94 da. requirements 


by Rabph é. 7 See Editor, Power Plant Engineering, Chicago, Ill. 








HY ALL this agitation to 

buy and store coal now? 
That question, is being asked all 
over the country. This question 
of coal storage is not new to the 
power field. Too many plants 
have been caught with an inade- 
quate fuel supply during long con- 
tinued labor difficulties at mines 
to treat the question lightly, for 
managers have found that a mere 
guess on their part has been inef- 
fective in keeping the plant in 
fuel or requiring the payment of 
a severe penalty in price of fuel 
or curtailment of plant services. 
Many studies have been made to 
determine the best methods and 
means for storing coal at the 
plant, so that today very little 
loss due to deterioration or spon- 
taneous combustion is experienced 
in modern plants. 





With price control in effect, 
the question today resolves itself 
into one of supply and demand— 
will plant managers supply them- 
selves now with coal sufficient to 
carry on their activities during 
periods to come when coal will be 
difficult, if not impossible, to get? 


Each Plant Must Answer 


The answer to this question 
must be made at every plant but 
a study of present conditions in 
the fuel and transportation indus- 
tries should be of assistance in de- 
termining when to store and how 
much coal should be added to the 
storage pile. 

That the coal industry sees the 
possibility of a severe shortage 
ahead is evidenced by a statement 
made by C. C. Dickinson, presi- 
dent of the National Coal Assn., 
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Fig. 1. Stocks of bituminous coal in the hands of commercial consumers and retailers 


54 


at a recent meeting of the U. S. 
Chamber of Commerce. He pointed 
out that for reasons beyond its 
control, the industry is much con- 
cerned, if not alarmed, about the 
future, particularly during that 


BITUMINOUS 


1942 





TOTAL FREIGHT CARLOADINGS 


700 


600 





1940 


500 


Fig. 2. Trends in coal production and freight 
carloadings over the past two years 


period commencing about. Sep- 
tember 1, and is now endeavoring 
to make the consumers of coal 
and government authorities fully 
cognizant of its seriousness. 

Coal mines of the country are 
eapable of producing 12,000,000 
tons per week provided they have: 

a. The necessary equipment 
and material to maintain the re- 
pairs, replacements, and equipment 
to retain the present production 
capacity. 
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Fig. 3. Distribution of lake shipments of bituminous coal, exclusive of vessel fuel, to indicated destinations during 1937 


b. The necessary labor to op- 
erate the mines at full capacity. 

e. The required open-top rail- 
road ears in which to load the coal. 


Mine Operators’ Requirements 


Production of bituminous coal 
so far this year, according to gov- 
ernment reports, has averaged a 
little above 11,000,000 tons per 
week, and since the middle of 
April the production has been 
holding at nearly 11,500,000 tons. 
Up to the present time, Mr. Dick- 
inson reports, the industry has 
had an adequate supply of the 
essentials as is indicated by the 
production figures but changes 
indicated in the near future are 
expected to reduce capacity unless 
provided for immediately. This 
reduction in production is likely 
to come from one or more of the 
following causes: 

1. Lack of materials for re- 
pairs and replacement and exten- 
sions to working places in the mines. 

2. Steadily decreasing man 
power due to the operations of draft 
boards, rubber shortage and gaso- 
line rationing, and competition with 
nearby industries. 

3. Transportation limitations 
that are becoming more and more 
evident as war activities progress. 

4. Maximum price regulations 
have an effect on production for 
the reason that the cost of produc- 
ing coal at some mines is 50 to 100 
per cent over that at others. With- 
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out proper consideration by the 
OPA some of these mines will be 
forced out of business. 

All of these foreseen possible 
causes of coal shortage with the 
exception of transportation can 
and most likely will be taken care 
of by one or more of the federal 
agencies charged with the respon- 
sibility of coordinating the needs 
of industries. Transportation in- 
dustries, however, are carrying 
extremely heavy burdens in the 
conduct of the war, burdens that 
are growing heavier every day as 
war industries turn out more prod- 
ucts, troop movements increase 
and destruction of tankers and 
coast-going freighters forces ship- 
ment by rail. 


Substitute Fuels 


Again, the restriction in the 
use of oil and gas for some uses 
must result in the substitution 
and increase in the use of coal. 
Many industrial plants are now 
under construction which will 
soon require great amounts of 
coal, and in many cases these 
plants are located in places where 
only small amounts of coal were 
formerly used which requires the 
working out of new transporta- 
tion schedules and ear routing. 

Open-top cars commonly used 
for transporting coal are also 
used for sand and gravel, the 
estimated shipment of which will 
be increased by about 15 per cent. 


Similar cars will be required in 
increased numbers in Michigan, 
Northern Ohio and parts of the 
West for the handling of sugar 
beets on account of the cane sugar 
shortage. 


To these increases in the trans- 
portation load may be expected 
not only the normal seasonal in- 
crease due to the movement of 
agricultural products but a much 
larger load due to the greater 
crop which is expected. 


The Remedy Is Coal Storage 


Inasmuch as coal represents 
20 to 25 per cent of the railroad 
tonnage, the coal industry is 
urging government authorities to 
use every facility at their com- 
mand to increase the present 
stocks of bituminous coal above 
ground from the present 50,000,- 
000 to 60,000,000 tons to at least 
100,000,000 by the first of Septem- 
ber which will give a safe backlog 
in the hands of consumers or im- 
mediately available for use in case 
regular deliveries are interrupted 
for any reason. 

In the opinion of H. A. Gray, 
Acting Director of the Office of 
Solid Fuels Coordination, stated 
at the recent Chamber of Com- 
merce meeting, the coal problem, 
serious as it is, has a relatively 
simple remedy. Production and 
transportation of the year’s supply 
must be spread more evenly over 
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the 12 months. This can be ac- 
complished only by purchasing 
coal now and storing it for future 
needs. That, he believes, would 
relieve the seasonal peak pressure 
on mines and carriers and make 
it less likely that shortages would 
result from overtaxed facilities. 


Hand to Mouth Buying Must 
Be Changed 


As the coal supply has been 
handled in the past, consumers 
have purchased their require- 
ments as needed, keeping only 
a minimum storage supply on 
hand for emergency use but de- 
pending upon the mines and ecar- 
riers to maintain a continuous flow 
of fuel to meet current require- 
ments. With disruptions due to 
wartime conditions, that practice 
must be modified today or the 
plant will definitely run the risk 
of fuel shortage. 

Mr. Gray recognized that the 


war is handicapping both the 
production and transportation of 
coal, but directed attention to a 
chart giving the seasonal vari- 
ation of coal production in various 
districts of the country which in- 
dicated what has been normal 
practice during the years 1936, 
1938 and 1940. This chart shows 
that during the fall and winter 
months coal is produced at a 
peak rate greatly in excess of the 
average monthly requirement for 
the year. During the spring and 
summer, when a large part of the 
mine capacity is idle for lack of 
coal purchasers, the production 
rate is considerably lower than 
the average monthly requirement. 
By cooperative efforts, every bi- 
tuminous coal consumer can as- 
sist in straightening out these 
curves and thus assist in relieving 
congestion in coal mining and 
transportation, the normal activi- 
ties of which come to a peak at 


about the same time of the year, 
as will be noted by reference to 
the accompanying charts. 


Estimates Average Production 
11,000,000 T. Weekly 


Government estimates indicate 
that close to 570,000,000 tons of 
bituminous coal will be mined 
during 1942, and this would ne- 
cessitate a production rate of 
11,000,000 tons per week. Every 
week that the production and 
transportation of coal fall below 
those figures means that addi- 
tional coal must be mined and 
hauled during some other week 
to make up the deficit. 

Railroads are now experiencing 
difficulties in handling their loads 
and in recent months they have 
been required to use about 600 
more freight locomotives every 
day to haul oil into seaboard 
states than it took before the 
petroleum emergency and it is 





= ALL DISTRICTS 


PENIEL ALA 
100 B 3,2,000 TOMB 


160 
hol 
140 
20 
wo 
60 
#0 
“0 
80 


J PwMAMIISASONDS 2? MAMI IABOND 





80 sr mawsss 80 no} i ae 


ee ss ie 


3f WAM s SAS ORD 








DISTRICT 6 


PAHANOLE 
10C % 330,000 TONS 


OMSTRICT 7 


Ssee 8s tas 
sss388 3 8 8 8 


¢eeauessasone 


#00 DISTRICT 8 
ae NUMBERED & 


3388 


¢PFMBABISABOND oP mas sABORD 


DISTRICT 10 


3F MAMI I ASOND 








OISTRICT 13 


00% 1447,000 Tons 


fi 
‘ 


fF mawss A SOnB $F maws san BOND 


e800 8:3 868 8-8 
Sere egre Ss 


¢PFmaws sa SOND 


OSTRICT I7 
SOT Maes Tome 


83838 8 88 8 8 
833388 88 88 


¢Puau-ss 2 80RD orumawssa sone 











OISTRICT 18 


20, rp mauwssasono ar mamsesa sono 











$338 $88 88 


2Fmamssa Oud Oye mame sasonod 








3 
5 
2 
«4 
& 


OISTRICT 22 
Tons 


$8 s8 83 8 8 





33:8s8 €3 8 8 3 


’ 
sf uaAmssasonoen OO semamssa8ono 

















Fig. 4. Seasonal variation of bituminous coal production based on the average production for the years 1936, 1938 and 1940 
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estimated that it will take about 
150 additional locomotives to 
haul the coal all the way from 
the Southern Appalachian field 
into New England than was nec- 
essary when Tidewater collier 
routes could be used. 


The Eastern Seaboard Requires 
750 Locomotives 


While the 1942 locomotive 
construction program calls for 
900 engines to be built, this is 
only 150 more than will be re- 
quired to take care of the new 
Eastern Seaboard fuel situation 
alone. Additional coal cars will 
also be required because of this 
situation. 


Coal transportation is a com- 
plex problem as can be appre- 
ciated by a study of the two 
maps showing the tonnage that 
is shipped from mines in the Ap- 
palachian region, via railroads 
and Great Lakes carriers, into 
the Central and Northwestern 
states, and Canada. The coal is 
moved by rail from the mines 
to the lower lake ports, where it 
is transshipped by vessel to points 
along the lake system. There, 
some of it is consumed, or stored 
for future consumption, and the 
rest is reshipped inland by rail 
or truck to other places. Some 
of these inland movements from 
the docks travel as far west as 
the Dakotas. Other coal routes 
are just as complicated but these 
maps serve to give an idea of the 
problems that are encountered in 
planning and coordinating coal 
transportation. 


Replenish the Storage Piles as 
Soon as Used 


Government authorities are 
working out an emergency coal 
distribution system which will be 
recommended for use only as a 
last resort measure, after all other 
efforts to keep essential users sup- 
plied have failed. The best and 
only way to delay or avoid the 
necessity for having to institute 
such an undesirable system, says 
Mr. Gray, is to get the greatest 
amount of coal possible into the 
storage piles now, then keep the 
piles replenished as fast as the 
coal is used. 


An idea of coal storage prac- 
tice for the past few years may 
be obtained from Fig. 5 which 
shows the stocks of bituminous 
-eoal in the hands of commercial 
consumers and retail dealers. 
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Fig. 5. Lake shipments of bit 

In the country as a whole, the 
electric power utilities in March of 
this year had 13,891,000 tons of 
bituminous coal in storage which 
represented about 86 days’ sup- 
ply. The consumption during the 
month was 5,019,000 tons. Among 
other industries, government sta- 
tistics report byproduct coke 
ovens with 33 days’ supply on 
hand; steel and rolling mills, 33 
days; coal-gas retorts, 61 days; 
and cement mills with 42 days of 
bituminous coal supply in storage. 
The electric power utilities in the 
various sections of the country 
have reported their days’ supply 
of bituminous coal on hand as fol- 
lows: 


during 1937 by origin districts 


In New England, 84; Middle 
Atlantic, 68; Ohio, 82; Michigan, 
151; Illinois-Indiana, 95; Lower 
Missouri Valley, 60; Lake Dock 
Territory, 105; Southeast, 98; 
Southwest, Mountain and Pacific, 
73. 

From this review of the coal 
storage situation it is apparent 
that a period of coal shortage is 
imminent in the fall and early 
winter months, the results of 
which can be alleviated only by 
early storage of coal to an amount 
sufficient to care for the needs of 
the plant for two to four months, 
depending upon distance from 
mines and transportation facilities 
available. 
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THE 


STORAGE PROBLEM 


Fundamentals of coal storage principles and practices; storage with complete ventila- 
tion; storage with no ventilation; factors influencing deterioration in storage; compact- 
ing with bulldozers, horse drawn scrapers and water; effect of coal type and size; coal 
density, free and compacted; slopes as danger points and protection with embank- 
ments, earth, fine coal and asphalt; recompacting to stop heating; use of thermometers 


by George C Drusil Mechanical Engineer, Commonwealth @ Southern Corp., Jackson, Mich. 


URING the previous world 

war many industries were 
forced to use coal with which they 
had had no previous experience, 
and, added to their operating 
troubles was the loss of much 
coal due to spontaneous combus- 
tion in the storage piles. In the 
technical literature of that time 
appeared numerous articles on 
methods of storing coal, including 
underwater storage, the effect of 
depth of the pile, intricate venti- 
lating systems under and through 
the coal piles, elaborate systems 
for determining the temperature 
in all portions of the coal pile, 
and an attempt to classify coals 
between those that could and 
those that could not be stored 
readily. The last was supposed 
to be influenced by the sulphur 
content, etc., all of which tended 
to complicate what really is a 
simple problem. 


Two Storage Methods 

All coals except anthracite ab- 
sorb oxygen with resulting spon- 
taneous heating. The rapidity of 
heating depends upon the quality 
of the coal, those of lowest rank 
tending to heat most rapidly. The 
rate of oxygen absorption and 
consequent heat generation at 
normal temperatures decreases 
with time, but the heating in- 
creases rapidly with temperature. 
ature. 

Spontaneous heat generated 
Parsy anh Join S Gostnen of tke U.. © 


Bureau of Mines, Power PLant ENGINEERING, 
p. 64, June, 1942. Laboratory and field in- 


Hes ar of storage of Colorado Sub-bituminous 
coal-drying loss, degradation and friability as 


affected by different methods of storage. 
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must either be removed rapidly 
enough to keep the coal tempera- 
ture from rising, or the air must 
be excluded to such a degree that 
fresh oxygen will not reach the 
coal. With either method, practi- 
cally all coals may be safely 
stored without danger of sponta- 
neous combustion. The greatest 
liability for spontaneous combus- 
tion occurs when enough air is 
allowed to reach the coal to sup- 
port combustion but not sufficient 
to carry away the heat as fast as 


it is generated. While either 
method of storage can be used suc- 
cessfully, extreme care must be 
used that the same method is used 
throughout the entire storage pile, 
and continuous care must be ex- 
ercised in the method of building 
up the storage pile. 

The first method mentioned 
consists of providing sufficient 
ventilation to keep the coal cool 
throughout the pile. Attempts 
have been made to do this by in- 
stalling ventilating ducts or tun- 


Fig. 1. Coal being stored and compacted by a bulldozer only. Note the smooth, compact 

surface at the left, the gradual slope compacted by the tractor tread in the center and, 

at the left, he almost vertical cut bank where coal has been ‘reclaimed from the well packed 

pile. The front cover (caption on contents page) shows a drag scraper installation at one 
of the corporation's other stations 


POWER PLANT ENGINEERING 





Fig. 2. Bulldozer and carry-all hauling storage coal at a large Eastern industrial plant 


nels through the pile. These are 
of no value unless the coal above 
or around the ducts and through 
the pile has sufficient space to per- 
mit free circulation of air and 
in this event they would not be 
required. If the coal has insuffi- 
cient air space for good -circula- 
tion of air, the ventilating ducts 
may actually promote spontaneous 
combustion. Oxidation takes place 
at the coal face and the finer the 
coal the greater the surface ex- 
posed and the more rapid the 
heat generation. Air circulation 
through fine coal may readily be 
reduced to a point that the heat 
generated cannot be carried away 
as fast as formed and spontaneous 
combustion results even in very 
small or low piles. 


Sized Coal Is Best to Store 


Logically then, the best coal 
to store under these conditions 
are the sized coals (or those with 
the fines removed) which will ox- 
idize more slowly and which allow 
air to circulate through them. 
When storing this kind of coal, 
care must be exercised that the 
coal is not broken up nor com- 
pacted by the storage operation, 
by dropping the coal from too 
great a height, trucking over the 
pile, or dragging the coal, espe- 
cially if a friable coal is being 
handled. The storage of sized 
coal, or coal with the fines re- 
moved, is usually more expensive 
and also requires the storage coal 
to be crushed before use unless 
hand fired equipment is used. 

The second method of storing 
coal mentioned above consists of 
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compacting the coal so that it re- 
ceives insufficient air to permit 
continued oxidation to take place. 
Segregation of the coal must be 
eliminated. Coal dropped on a 
pile from a bucket or belt will 
always segregate. The fines will 
stay in the center of the pile and 
the coarse coal roll to the outside, 
resulting in an ideal condition for 
rapid heating. Such piles must 
be rehandled and spread uni- 
formly over the storage area and 
compacted in layers 6 to 12 in. 
deep. The easiest way to accom- 
plish this by means of a cater- 
pillar tread bulldozer that levels 
off the pile and compacts it at 
the same time. 

Compacting action of the cat- 
erpillar tread bulldozer does not 
depend upon its weight, which is 
only 7 to 9 psi. of tread area, but 
upon its action in getting the 
small particles interspersed be- 
tween the larger ones. Heavy 
rollers producing much greater 
unit pressure do not compact the 
coal even when deposited in thin 
layers as well as does the bull- 
dozer. 


Density Changed by Compacting 

Coal compacted by bulldozers 
will weigh between 62 to 67 lb. 
per cu. ft. compared to loose coal 
of approximately 50 lb. per cu. 
ft. Coal piled with the ordinary 
methods will rarely exceed 58 lb. 
per cu. ft. in the bottom layer of 
a 20-ft. high pile after many years 
of storage. When excavated, coal 
that has been compacted and 
stored properly will stand with 


vertical walls. Underfoot the coal 
will be very firm and hard and 
water will run off readily even 
on very slight slopes. 


Bulldozers and Horse Drawn Scrapers 


The most economical way to 
handle and compact coal in large 
storage piles where the haul is 
greater than 100 to 150 ft. is with 
a eaterpillar tractor pulling a 
wheeled scraper from which the 
coal can be distributed in even 
layers. For smaller piles the bull- 
dozer alone can be used econom- 
ically. For very small piles a 
horse drawn scraper might be 
used if mechanical equipment is 
not available. 

Trucked coal can be used to 
form the storage pile if the coal 
is dumped in thin layers and 
driven over, but the coal must 
be dumped over the entire stor- 
age area and built up so that 
the trucks do not dump over the 
edge of the pile. When very fine 
coal, say 4 or % in. screenings 
are stored in this manner without 
the use of a bulldozer, better com- 
pacting and better traction is se- 
eured for the trucks operating 
over the coal pile if sufficient 
water is used to wash the fines 
into the pile, much as sand is 
packed on the beach. 


Mine Run Should Be Crushed First 


Sized coal or coal from which 
the fines have been removed can- 
not successfully be compacted and 
if attempted, or if put into the 
same pile with slack or fine coal, 
will generally result in fires. Mine 
run to be stored by the compact- 
ing method should first be 
crushed or screened and the 
sized coal put into a separate 
pile and definitely separated by 
a passageway from the compacted 
coal pile. 

Most critical portions of the 
coal storage pile are the slopes 
where segregation is usually most 
pronounced and where the wind 
forces air into the pile. Unless 
the slopes are carefully prepared, 
fires frequently occur at that 
point and progress into the pile. 
Several methods have been used 
to protect the edges of the pile. 
When using a bulldozer it should 
run up and down the slopes as the 
pile is being formed. This suc- 
cessfully compacts the slopes, but 
the incline is considerably less 
than the angle of repose of ap- 
proximately 45 deg. 

Where the storage area is lim- 
ited, this is a disadvantage in that 
it reduces the volume of the pile. 
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Table |. Comparison of coal handling costs for 14 plants, showing the type of equipment and a breakdown of fixed and operating charges 
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Cars discharge avity to shallow pif, to incli 
to bunkers. Sig Oy pertante pl 4 inclined scraper conveyor, 
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More coal can usually be placed 
on a given area by the compact- 
ing method, however, for the 
depth of the pile is not limited 
and ean safely be carried up to 
20, 30, or even 50 ft., provided 
there is sufficient ground area to 
obtain the proper slopes. Earth 
embankments with a 2 to 1 slope 
or excavated basins with earth 
slopes afford ideal protection, but 
make the removal of the storage 
coal more difficult. 


Slope Protection With Fine Coal 
or Asphalt 


Loose coal on the slopes may 
be removed by cutting back at 
the bottom of the slope until very 
steep slopes of compacted coal re- 
main. This together with form- 
ing the top of the pile slightly 
rounding results in almost perfect 
draining and the coal pile will 
remain remarkably dry. Still 
other but more expensive methods 
consist of covering the slopes with 
very fine coal, almost pulverized, 
to a depth of approximately 12 
in. which is held in place by lump 
coal or by sealing the slopes with 
asphaltic materials. 

Halfway measures in storing 
coal that is liable to spontaneous 
combustion will not produce re- 
sults. Proper storage is no more 
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expensive in first cost than im- 
proper storage even though no 
fires result, due to the ability to 
store more coal on a given area 
and in maintaining the coal dry 
and in good condition.? If any 
portion of the compacted pile 
should become hot and steam due 
to improper compacting, fires can 
frequently be prevented by com- 
pacting the surface by a bulldozer 
until the air circulation is stopped 
when the temperature of the heat- 
ed portion in the pile will slowly 
fall. 

Use of thermometers through- 
out the coal pile used to be con- 
sidered essential to detect local 
heating. Their use entailed con- 
siderable time and expense and 
usually anticipated trouble only 
a few days ahead of visible evi- 
dence and seldom in time to allow 
remedial measures to be taken to 
correct the condition. 

Under present conditions it 
appears likely that more coal will 
be stored this season than cus- 
tomarily and that the choice of 
coal to be stored will be somewhat 


2See Coal Handling Changes Cut Costs and 
Increase Capacity by Paul Woodnorth of the 
Interstate Power Co., Dubuque, Ia., Power 
Prant ENGINEERING, Pe 60, March, 1942. 
Changes in handling and storage practice quad- 
ruples storage capacity in same area, eliminates 
oxidation and heating and increases station 
efficiency 4 per cent when operating on storage. 


restricted. For some plants the 
storage of any considerable quan- 
tity of coal may be a novelty, 
while others will merely augment 
their stock and use storage equip- 
ment already provided for that 
purpose. For the latter class, the 
shift in coal or coal sizes may be 
the most troublesome. 

All of the equipment for han- 
dling storage coal in use today, 
including drag scraper installa- 
tions, but: excepting bulldozers or 
wheeled conveyances with con- 
trolled discharge, may produce 
segregation of the coal and will 
not compact the pile. It is there- 
fore necessary to rehandle or level 
off the initial piles and spread 
them in thin layers and compact 
the coal as previously described 
to insure safety from fires in 
storage. 


Handling Costs 

Under present conditions, with 
priorities and critical materials, 
a detailed discussion of handling 
equipment is hardly in order, for 
present equipment must be util- 
ized. The question of handling 
costs does, however, enter into the 
picture and the figures given by 
Table I are of more than passing 
interest. - 

It is interesting to note from 
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this coal handling cost tabulation, 
which covers 14 plants of varying 
coal handling capacity, that the 
total fixed and operating costs for 
handling coal per ton do not de- 
crease with the capacity of the 
plant. This is rather surprising, 
but it is difficult to justify coal 
handling equipment on an eco- 
nomical basis. The cheapest way 
to unload coal is by hand and the 
cost of handling coal in any coal 
yard is considerably below any 
of the figures presented in this 
tabulation. 


Utility Emergency Equipment and 
Storage Units 


Coal received by rail generally 
comes in hopper bottom dump cars, 
but in some localities coal is shipped 
in flat-bottom cars which may or 
may not be provided with dump 
bottoms. Such cars must be un- 
loaded with a grab bucket or a car 
dumper. Delivery by truck from 
nearby mines is becoming more 
prevalent, and provisions for such 
delivery have been made by many 
plants. 

When the amount of coal to 
be handled increases to the point 
that it is no longer possible to use 
simple and direct methods for 
handling coal by hand, consider- 
able expense is entailed to provide 
the additional capacity by the in- 
stallation of coal handling equip- 
ment. 

Oftentimes the cost of handling 
coal to and from storage, consid- 
ering both the fixed and operating 
costs, is excessive. Frequently the 
equipment required to store and 
reclaim coal involves a larger 
capital expenditure than the 
equipment to convey the coal to 
the plant. 


Adaption of Earth Moving Machines 


Attention has been called to 
this feature of coal handling since 
it is believed that much simpler 
methods are available for handling 
coal to and from storage that rep- 
resent a very small initial invest- 
ment and also low operating costs. 
This can be accomplished by 
means of equipment that has been 
prevalent on road building and 
excavation projects but has not 
received much attention until re- 
cently for handling coal. This 
equipment consists of a Caterpil- 
lar tractor with a bulldozer or 


3The question of coal handling practice 
and equipment was developed in detail in a 
paper, Coal Handling Systems for Central 
Stations, delivered by the author before the 
A.S.M.E. Semi-Annual meeting at Kansas 
City, June, 1941. 
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angledozer in the front and a 
wheeled scraper in the rear, whose 
filling and dumping operations are 
controlled by the tractor operator. 
This kind of equipment is ideal 
for handling storage coal. 

Equipment having a capacity 
of approximately 18 cu. yd. per 
load will handle approximately 
1000 t. per 8 hr. for a distance of 
400 or 500 ft. and at a total cost, 
both fixed and operating, not ex- 
ceeding 5 c. per t. As additional 
handling capacity is required, ad- 
ditional equipment can be pro- 
cured or the existing equipment 
can be used over longer hours. 
For small storage piles the bull- 
dozer alone can handle the coal 
economically for a distance of 50 
to 200 ft., depending upon the size 
of the equipment. 

This above-mentioned method 
of storing coal is available to 
small as well as the large plants 
with equal facilities and does 
away with multiplicity of coal 
tracks and provides more storage 
space on the ground. This equip- 


ment also compacts the coal so 
that a greater quantity can be 
piled in a given space and also 
prevents spontaneous combustion 
by eliminating the possibility of 
air circulation through the coal 
pile. 

Another important advantage 
of using bulldozers and wheeled 
scrapers, and very important for 
some locations, is that very irreg- 
ular areas with irregular contours 
of the ground surface can be used 
to store coal, which otherwise 
might present a difficult problem 
to reach economically by other 
means. No preparation of an 
area to be used for coal storage 
need be made other than clearing 
off the ground. 

The small plants with restrict- 
ed coal storage areas need not 
fear that its cost of handling coal 
to and from storage will be ex- 
cessive nor necessarily greater 
than at a larger plant handling 
large volumes of storage coal if 
due consideration is given to 
methods outlined. 
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"One or two lumps this morning, your Lordship?" 











FOR 


the SMALL PLANT 


Storage pile height for different conditions; ground preparation and drainage; storage 
in layers; emergency handling equipment; sealing top and sides of piles; air leakage 
prevention; provision for taking temperature readings; detection of hot spots; smother- 
ing fires; period of maximum danger; underwater storage; effect of coal size and type 
on storage properties; five rules for small plant to follow to avoid storage difficulties 


by Cle a | Hardy, Fuel Engineer, Appalachian Coals, Cincinnati, Ohio 


OAL STORAGE by large and 

small consumers is of para- 
mount importance, dictated by 
the needs of our country at war. 
It is imperative that small indus- 
trial plants, as well as the larger 
ones, make adequate preparation 
for the storing of sufficient coal 
to carry over any period that may 
develop in future months when a 
temporary interruption in trans- 
portation facilities, or supply, 
may occur. The nature of con- 
sumption of coal leads to peak 
demands on both the railroads 
and the mining operations at the 
same time of the year. 

With world conditions as they 
are, circumstances dictate that 
stock piles be created so as to 
spread coal production and coal 
transportation more evenly over 
the entire year. Although the 
stocking of coal has been, and 
is today, being practiced by many 
utilities and large industrial con- 
sumers, the problem of coal stor- 
age will be new to many of the 
smaller users who depend almost 
entirely upon an interrupted flow 
of a given coal from producer to 
consumer. It is suggested that 
wherever possible a coal stock 
pile, sufficient to last at least 120 
days, be created. 

Proper and safe storage of 
coal for long periods has been de- 
veloped in recent years. Today 
coal in piles made by the building 
of horizontal layer upon layer up 
to some 20 ft. in height may be 
stored for an indefinite period of 
time without fear of excessive 
heating and the attendant result, 
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spontaneous combustion. In gen- 
eral, however, it is advisable to 
pile the coal to moderate heights, 
only 12 to 15 ft. In small in- 
dustrial plants probably a height 
of 6 to 8 ft. will meet all require- 
ments. 


Preparation of Ground 


The fact that coal must at 
some future period be recovered 
and used is often not given suf- 
ficient thought when coal is put 
on the ground and a considerable 
loss results which might have been 
prevented had the ground been 
properly prepared. The ground 
upon which the coal is to be stored 
should be smooth and free from 
cinders, ash, previously stored coal 
piles, machine turnings, and all 


types of industrial waste as well 
as vegetation. The leveling of the 
surface by means of a road grader 
or drag will greatly facilitate the 
recovery of the coal.. 

If the coal is to be stored in 
a bin or hopper, old coal should 
be cleaned out, including even rel- 
atively small amounts of wet coal, 
dust, and dirt, which is often over- 
looked. Surface drainage should 
be away from the coal pile and 
no drainage of water contam- 
inated with oil, cutting com- 
pounds, soap, or other industrial 
waste should be allowed to flow 
through the coal. 

When placing coal in storage 
the safest method is to unload it 
on the pile in layers from 2 to 
4 ft. thick. When a clam-shell 


Photo, Sauerman Bros., Inc. 


Fig. 1. Well arranged coal storage and reclaiming installation at a small plant 
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bucket is used, or a bulldozer is 
available, this process is very 
simple. If a portable conveyor 
is used, it may be possible to move 
it sufficiently to distribute the 
coal over the area to be covered 
by the pile and thus deposit the 
coal in layers. If the coal is dis- 
charged from a fixed spout on a 
silo or bunker, the coat must usu- 
ally be distributed by some other 
means. 


A bulldozer or a road grader 
pulled by a Caterpillar tractor is 
ideal for this as it compacts the 
coal as it moves it. However, this 
equipment is rather scarce at pres- 
ent. <A slip scoop, or other earth- 
moving device, attached to a trac- 
tor or truck, may also be used 
for this purpose. Each layer 
should be compacted by a road 
roller or any other means at hand. 

Layer storage tends to prevent 
segregation and is valuable from 
two angles: (1) it assures a fairly 
uniform size consistency when the 
coal is recovered for use in the 
plant; (2) it prevents chimneys 
of coarse coal which are formed 
when coal is dropped from the 
same point to the total height of 
the pile, as the coarsest coal al- 
ways rolls to the outside of the 
conical pile. If piles are so built 
as to be dense as possible, the 
air flow will be retarded. There- 
fore, great care should be used 
that the coarse and fines do not 
become segregated. 


Sealing 


Sealing the top and sides of 
a large coal pile with an airtight 
continuous layer of fine coal, plus 
a second outside covering of 
larger coal to prevent wind and 
rain erosion, has been found prac- 
tical and effective by some large 
industrial concerns. Coatings of 
asphalt also have been used with 
success to preserve very large coal 
piles. The smaller plants will not 
need to do this, particularly if 
high-grade coal is stored. The 
question has been raised as to the 
advisability of oil coatings on stor- 
age piles. Inasmuch as the pres- 
ent emergency requires the use 
of all available oil-tank cars, any 
method such as this is probably 
out for the duration, as the pri- 
orities will not permit the use of 
oil for treating of coal. 

Care should be taken to avoid 
air leakage to the pile through 
interstices around foreign objects 
(such as posts, brickwork, ete.) 
or through porous bottoms, such 
as coarse cinders. The practice 
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Fig. 2. By a little ingenuity small irregular storage areas can be made practical 


of ventilating with pipes may 
cause local overheating and often 
does more harm than good. It 
is usually not realized what a 
large amount of air passes through 
slits, cracks, ill-fitting gates and 
coal handling and storing equip- 
ment in general. 

If coal is piled, for example 
on the ground, the sides of the 
pile give opportunity for air move- 
ment; therefore, coal placed level 
in a storage area having air-tight 
sides and bottom would give less 
trouble from spontaneous heating. 
However, small diameter pipes ex- 
tending vertically into the pile at 
intervals of 25-ft. centers, or on 
low-grade coals even closer, may 
be used for checking the temper- 
ature, and are valuable as a safety 
precaution, particularly when the 
coal is to be stored in a large 
pile. Discarded steel, or iron pipe 
2 in. in diameter may be used; 
old boiler tubes serve this purpose 
adequately. 


Detection of ‘Heating 


Heating may be detected by 
the odor given off from the pile 
or by thrusting iron rods into the 
pile and feeling them with the 
hand, or by a_ thermometer. 
Steam should not be confused 
with smoke, for water vapor com- 
ing out of the pile in winter time 
may produce visible steam when 
there is no appreciable heating 
within the pile. 

Heating of stored coal seems to 
be due to the action of the oxygen 
of the air on the coal surface, es- 


pecially if it is a freshly exposed 
one. This action generates heat. 
If the heat is not dissipated, the 


‘temperature will continue to rise. 


The oxidation is more rapid at in- 
creased temperatures and a tem- 
perature may finally be reached 
where the coal is afire. 

Rate of oxidation in most 
coals increases only very slowly 
with the temperature up to about 
150 deg. F. When the temperature 
rises above this, the pile should 
be carefully watched. A temper- 
ature of 150 deg. F. represents 
the danger point for many coals. 
If conditions for oxidation are 
particularly favorable and condi- 
tions for heat dissipation are poor, 
the temperature rises above this 
point, and more rapid oxidation 
occurs with still further increase 
in temperature until finally the 
kindling point of the coal is 
reached. For most - bituminous 
coals, the kindling temperature is 
above 300 deg. F. 


Heating of stored coal can be 
stopped by water, but only if the 
water reaches the point where 
heating occurs, for the water can 
do little good if the stream is 
played only on the surface of the 
coal pile. Most bituminous coal 
cokes on heating, and a shell of 
tarry material forms about the 
hot spot, which prevents the water 
reaching it. Generally, it is bet- 
ter to move the coal and not de- 
pend on water. If the coal pile 
starts to heat, the first rule to 
observe is: Do not spray water 
on the pile. 
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In ease the coal is so placed 
that it is possible to flood it and 
submerge it in water, this should 
be done and the coal left under 
water until needed. The soaking 
will not hurt the coal. In fact, 
underwater storage is highly rec- 
ommended if the facilities are 
available. 

Some plants have been able to 
extinguish fires in coal piles with 
water by driving a pipe to the 
center of the hot spot and at- 
taching a hose delivering water at 
high pressure. This has the ob- 
jection that the water may spread 
through the coal and cause hot 
spots elsewhere. 

There are two methods of 
stopping heating or burning in 
piles which do not involve the use 
of water. One, as mentioned be- 
fore, is sealing with asphalt, fine 
coal, or even limestone dust. If 
a good seal is obtained in the first 
place and kept, it will prevent 
heating or stop it if it has started. 
The other method is to move the 
hot coal. 

The U. S. Bureau of Mines re- 


ports that three-fourths of the. 


coal fires studied have occurred 
within 90 da. after the coal was 
placed in storage. Therefore, 
temperature checks should be 
made periodically and early after 
storage so that the hot spots, if 
any, can be found and moved be- 
fore damage is done. In this case 
the small amount of hot coal is 
usually sent to the boiler room. 
The temperature of all coal piles 
should, however, be continuously 
checked periodically just as an 
insurance against trouble. 

Tendency to heat in storage 
varies with bituminous coals. 
Coals of the lignite, sub-bitumi- 
nous, and bituminous B classifica- 
tion are subject to more rapid 
spontaneous heating processes than 
the higher-rank bituminous A coals. 
Therefore, in storing large quanti- 
ties of such coal, the Bureau of 
Mines recommends that informa- 
tion on the coal be obtained locally. 

For this reason it is very im- 
portant then to properly select the 
coal to be stored. For the smaller 
plant where only a relatively small 
amount of coal will be stored, it 
is more logical to select coals which 
are not likely to fire if stored rea- 
sonably well than to use a coal 
which requires very careful stor- 
ing. Perhaps a large utility with 
a great deal of storage capacity and 
the necessary equipment can safely 
store lower-grade coals. 

An objection often voiced to the 
storing of coal is the heat loss. The 
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loss in heating value, measured in 
B.t.u.’s, due to oxidation while in 
storage, does not amount to a very 
great percentage of the original 
heating value of the coal. It is so 
small that it can be disregarded, 
particularly at the present time. 
The possible loss is much less than 
would occur if production were 
halted or plants forced to go with- 
out heat because coal was not 
stored. 

Some changes in burning char- 
acteristics may occur in storage. 


tween the top and bottom size, the 
less trouble in storage. Run-of- 
mine, for example, may cause 
trouble, if not properly handled, 
because it tends to segregate. 
Sizes of coal commonly used in 
industrial plants that is, nut and 
slack, require more care than the 
domestic sizes. Pulverizer coal 
3% in. by 0 in. or 4 in. by 0 in., 
usually stores as well as other slack 
sizes, although there may be some 
loss due to the wind blowing the fine 
coal away. For long-term storage 


Careful piling, packing, and fireproofing a storage pile on the Port Washington coal dock. 

This shows a nearly-completed 200,000 ton pile in the foreground being carefully piled and 

tractor packed to reduce heating and to give maximum storage. Furrows in the forward 

(top) were caused by removal for plant usage. The pile in the background is the 6 yr. 
old 80,000 t. fire-proofed one shown in Fig. | on the opposite page 


It is of importance primarily for 
slack-size coals. For example, the 
caking tendencies of the coal may 
decrease appreciably. Whether or 
not the decrease in caking or coking 
tendencies affects the efficiency of 
the fuel-burning equipment de- 
pends upon its type. For example, 
such coal would not burn nearly so 
satisfactorily on a hand-fired down- 
draft furnace; after being stored 
for many months it would not stay 
on the upper grates as well. Change 
in caking characteristics is likely to 
benefit rather than harm the coal 
for use on stokers. 


The extent of slacking of coal 
in storage depends principally on 
the rank of the coal. The lower- 
rank coals, such as lignite, sub-bitu- 
minous coals, and _ high-inherent 
moisture bituminous B coals, slack 
from weathering much more read- 
ily than the higher-rank coals. The 
slacking, under good storage condi- 
tions ordinarly extends only a 
short distance into the coal from 
its exposed surface. Very little dif- 
ficulty, if any, from slacking should 
be experienced with the higher- 
ranking bituminous A coals. 

All sizes of coal can be stored, 
but in general the less spread be- 


in exposed places, this coal may be 
covered with a layer of 2-in. nut 
and slack to reduce this loss. 


Summary 


Summing up the problem of coal 
storage, especially for small indus- 
trial plants, the points to be kept in 
mind are: 

1. Proper selection of the site 
for the storage of coal. 

2. Careful preparation of the 
storage site. 

3. Consideration of the types of 
coal available for storage, giving 
preference to those coals that are 
less liable to fire. 

4, Careful stocking of the coal 
in horizontal layers, preventing 
segregation. 

5. Checking of the coal storage 
pile at regular intervals by ther- 
mometers or other means. 

If these few simple rules are ob- 
served, there should be no loss nor 
danger incurred in storing coal and 
the continuity of plant operation 
will be assured. In the event the 
stock pile does start to heat, how- 
ever, the above suggestions which 
we have offered on what to do in 
ease of heating, should be put into 
effect. 
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STORING 
COAL SAFELY 


Packing, asphalting, sealing with fine coal, detection of heating, rain and with erosion 

revention, and thermal losses during storage piles are treated. Experiences at the 
Port Washington Power Plant and conclusions derived from piles stored from a few 
months to 6 yr. Air flow resistance through coal. Effect of coal size and type and 
wind velocity on height of coal piles. Storing hot coal. Fire proofing strategy and 
economics. Effect of sulphur and water. Repiling and danger spots apt to cause trouble 


by M a 4 Drewry, Asst. Ch. Eng. of Power Plants, Wisconsin Electric Power Co., Milwaukee, Wisc. 


ERENNIAL coal storage trou- 

bles reached a peak in 1933 
when a 120,000 t. pile (See Fig. 1) 
had to await delayed operation of 
the then new Port Washington 
Plant until late in 1935. ‘All pre- 
vious troubles, thought serious 
enough, paled in the light of the 
new problem. 

Inspite of packing the mine-run 
coal to 18 per cent greater density 
than in an unpacked pile, it heated 
to 800 deg. F. at one point within 
5 mo. Obviously, something had 
to be done, for experience indi- 
cated that when 150 deg. F. is ex- 
ceeded, there is little chance of 
preventing fire unless something 
effective can be done to arrest the 
upward trend. 

Making the top of the pile air- 
tight to prevent “stack-effect” in- 
ducing air flow, and thus limiting 
heating, had no effect in reducing 
the trouble. Not until the sides of 
the pile were sealed with asphalt 
during late 1933 was the upward 
temperature trend turned down- 
wardly. The serious threat was 
removed, and all temperatures 
gradually sank downwardly. In 3 
yr. the pile was removed with a 
heat loss of 4.15, or 1.4 per cent 
per yr. Other data of the pile are 
recorded in Table I under pile 
No. 1. 

‘Bleeding’ of the ‘cut-back’ 
asphalt used to seal this pile 
caused the need of repair, and in- 
directly suggested that very fine 
coal, approaching the fineness of 
pulverized coal, was as effective 
as asphalt in sealing. Laboratory 
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tests evaluating the relative re- 
sistance to air flow of various 
sized coals proved that a few 
inches of minus 48 mesh coal af- 
forded a great deal more resist- 
ance to air flow through a pile 
than packing all of the coal; in 
fact, they disclosed that this fine 
coal was practically impervious to 
air flow when moistened and 
slightly packed. Table II affords 


data of coal sizes and resistances 
to air flow. 


A New Concept of Air Flow 
Through Coal Piles 


These laboratory tests afforded 
a new quantitative conception of 
air flow through coal. Note that 
moderate packing doubles resist- 
ance; that hard packing at screen- 
ings simply quadruples resistance. 


Fig. 1. Port Washington coal dock where a 422 ft. span of the coal bridge permits large 

piles that are economically fire-proofed. Extensive temperature data show that exposure 

to winds has been the greatest cause of spontaneous heating. A 6-yr. old fire-proofed pile 
still occupies the outer end of this dock 
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Table |. Eight years of coal storage experience at Port Washington showing relative data of fire-proofed and unfire-proofed piles. Pile 
No. 3, now 6 yr. old (See Figs. | and 2), could apparently be kept indefinitely without heating trouble. In this data, weights, as stored, are 


those of shipping association; as removed, are car weights on platform scales, used to determine station heat consumption 








PILE NO. 


2 


3 4 


5 


6 


7 


8 


9 


10 


1 





Stored in 
Removed in 
Fireproofed? 
Weight, 1000 t. stored 
1000 t. removed 
per cent change 
Moisture, % as stored 
% as removed 
% increase 
Volatile matter, % as stored.. 
Fixed carbon, % (dry) as stored = 2 
Ash, % (dry) as stored 
Sulphur, % 
B.t.u./Ib. dry, as stored 
as removed .... 
% change J 
B.t.u./lb. as received, as stored 13552 
asremoved 13176 
% change.— 2.77 
Ash Fusion Temp., deg. F 2205 
Total B.t.u. x 1012, as stored... 3.365 
as removed. 3.225 


% change. .— 4.15 


1935 
1936 


13841 
13587 
— 1.84 
13394 
12995 
— 1.64 


1936 1936 
1936 

Yes No 
79.9 73.1 
= 
95 

x 3.48 
4,31 

+ 0.83 
34.6 
55.5 
9.9 
2.05 
13670 
13497 
— 1.27 
13195 
12916 
— 2.11 


1937 
1937 
No 
43.0 
43.2 
0.43 
8.23 
3.73 
0.50 
* 36.0 
54.7 
9.3 
2.39 
13618 
13522 
— 0.70 
13179 
13017 
— 1.23 


1937 
1938 
Yes 
83.0 
84.2 
+147 
3.44 
3.63 
0.19 
se 35.3 
55.6 
9.1 
1.75 
13635 
13590 
— 0.33 
13167 
13097 
— 0.53 


1937 
1937 
No 
40.2 
40.7 
1.41 
+ 339 
4.27 
0.88 
. 34.7 
55.3 
10.0 
1.63 
13545 
13599 
+ 0.40 
13087 
13018 
— 0.53 


1938 
1938 
No 
72.9 
73.8 
1.21 
+ 3.26 
4.44 
1,18 
+ 34.4 
56.3 
9.3 
1.30 
13684 
13669 
— 0.11 
13238 
13063 
— 1.32 


1938 
1939 
Yes 
108.9 
110.4 
+ 1.38 
re 
4.3 
0.47 
+349 
55.9 
9.2 
1.58 
13687 
13536 
—1.10 
13166 
12955 
— 1.60 


1939 
1940 
Yes 
224.6 
227.2 


13676 
13658 
— 0.13 
13158 
13056 
— 0.78 


1940 
1941 
Yes 
166.5 
169.0 
+ 1.54 
3.55 
4,44 

+ 0.89 
34.96 
56.37 
8.67 
1.13 
13726 
13586 
— 1.02 
13243 
12983 
— 1.96 


— 0.99 


2264 
1,133 
1,112 

— 0.81 


2280 
2.185 
2.205 

+ 0.93 


2297 
1.928 
1.906 

—1.18 


2250 
1,224 
1.212 


1.064 


2304 
5.910 


2376 
4.409 
1.927 2.860 5.933 4.389 
—0.13 —0.26 +039 —0.45 


2997 
1.052 
1.061 

+. 0.86 


2283 
1,929 


2300 
2.868 





Ave. yearly loss of “ee fire-proofed piles, (14 mo. ave. storage) = 0.1%. 
%. 


mo. ave. storage) = 


Ave. yearly loss 


of five unfire-proofed piles, (44% 





It does not stop air flow entirely, 
as may be thought. It results in 
only two-thirds the resistance of 
7x in. carbon, loose, which latter 
coal has fired spontaneously. The 
data allowed calculation of rela- 
tive air flows through piles with 
various degrees of packing and of 
various coal size compositions. 
They largely removed the element 
of chance and experimentation at- 
tendant with previous coal stor- 
age efforts. 

The next large pile, a 40,000 t. 
one on a Milwaukee dock, was 
‘fire-proofed’ with a foot of minus 
48 mesh coal (the relatively inex- 
pensive by-product of a dedusting 
process), covered with another 
foot of coarse coal to avoid rain 
and wind erosion. It was eminent- 
ly successful, requiring little main- 
tenance and costing a total of 2/3 
per cent of the coal (asphalting 
had cost 1 per cent). Heat loss 
was less than B.t.u. measurement 
accuracy, for a 1/10 per cent gain 
was measured. 

An 80,000 t. pile for semi-per- 
manent storage, fire-proofed with 
minus 48 mesh coal in 1936, is 
still intact on the Port Washing- 
ton dock. Figure 2 shows that it 
slowly heated in 2% yr. to 150 
deg. F., due to minor air leaks, 
and then cooled in 3% yr. to the 
present level of 122 deg. F. after 
a total of 6 yr. of storage. Be- 
cause of the downward tempera- 
ture trend, apparently the pile can 
be kept without trouble, indefi- 
nitely. 

Routine Fireproofing 

Based on these experiences, one 
of the two 75,000 t. piles used at 
Port Washington eaeh year (the 
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one piled first and used last) was 
fire-proofed with minus 48 mesh 
coal. The other pile deliberately 
stored late in the navigation sea- 
son and used immediately, re- 
quired no fire-proofing because of 
its relatively few months of 
storage. 

Routine fire-proofing with fine- 
coal covering was used 5 yr. with 
varying degrees of good success. 
More frequently than not, com- 
promises in its application were 
necessary because shipments of 
storage and fire-proofing coal 
were not controlled for best fire- 
proofing. Change in coal purchase 
plans often required incomplete 
fire-proofing. Never, however, was 
the majority of the coal hotter 
than to the point of simply being 
dusty and steaming. 

Experience during these years 
of fire-proofing confirmed that air 
leaks in a covered pile always be- 
tray themselves with a character- 
istic tell-tale vapor discharge. 


8 


3 


8 
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Thus, observation during early 
morning, on a day of high humid- 
ity, or on a cold day, discloses 
every air leak. Patching all such 
leakage areas with fine coal defi- 
nitely assures an air-tight pile, 
thus affording assurance against 
heating. 

This ability to detect and stop 
air leaks seems a vital principle 
insuring freedom from undue heat- 
ing. From an ‘unfire-proofed’ pile, 
these streamers of vapor usually 
mean a fire eventually unless the 
coal is soon removed; in a ‘fire- 
proofed’ pile they simply tell of 
a leak that if stopped will insure 
decrease of coal temperatures. 


Packing Again Used 


Increasing coal storage and 
plant capacity later urged taking 
advantage of the extra storage 
capacity afforded by packing. The 
recent year of experience with 
packing shows favorable results 
for 9 mo. storage of screenings. 


.. 8:8 8 
AVERAGE PILE TEMP. DEG. F 
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Fig. 2. Temperatures during 6 yr. sure of an 80,000 ¢. coal pile. In 2p yr. temperatures 


rose to 150 deg. F. average and then 


owly declined in 3!) yr. to the present 122 deg. F. 


average. Apparently this pile can be kept indefinitely 
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Packing has been more thorough 
than with the original pile of 
mine-run coal that required as- 
phalting, and sizing of the coal is 
undoubtedly also an important 
benefit. Other piles on the dock, 
in reducing wind effects, have also 
slowed the heating rate. Recent 
removal (May, 1942) shows minor 
heating, but suggests that several 
years’ storage would be question- 
able. Packing appears best 
adapted to one-season storage, 
and pays its own way when lim- 
ited storage space exists. 


Packing Principles—Starting with the 
Horse and Buggy Days 


It is understood that the value 
of packing coal was first realized 
by the Philadelphia Electric Co. 
when observation, over a period of 
years back in the ‘horse and buggy 
days,’ showed that storage by 
horse-drawn wagons travelling 
onto the pile never resulted in 
fires. Conversely, the same coal 
stored without such treatment 
heated spontaneously. That the 
more uniform piling afforded by 
the wagon method may have been 
as important as the packing seems 
possible, for obviously, air flow 
resistance is dependent upon the 
degree of segregation of various 
sizes as well as the distance be- 
tween particles. 

Obviously, if screenings are 
further screened and the various 
sizes piled individually in a com- 
mon pile and packed without 
crushing, average air flow resist- 
ance would be little. True, little 
air would penetrate the dust-sized 
section, but adjacent lumps, even 
relatively small ones (say %4 in. 
for instance), would readily pass 
air and would allow spontaneous 
heating that would conceivably 
spread throughout the pile. 

That the packing aspect is less 
important than preventing segre- 
gation of sizes is indicated by ex- 
perience, tests, and theory. So- 
called packing always requires de- 
positing coal in layers, thus re- 
ducing or entirely preventing seg- 
regation resulting from cascading 
down the sides of sloping piles. 
Further, spreading in layers pre- 
vents perpetuation of segregation 
from previous handling, for it in 
effect remixes the coal. 

Aside from effects of crushing, 
tractor packing does not compress 
the bottom of a coal pile appre- 
ciably more than does the weight 
of coal above it. A typical cater- 
pillar tractor used for packing 
created an average pressure under 
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the ‘eats’ of 9.1 psi. (25,306 lb. on 
2775 sq. in.), which is equivalent 
to about 24 ft. depth of coal. 


Value of Careful Piling 


Further, it is obvious that only 
the top few inches of coal under 
the tractor receives this pressure, 
for at lower levels the tractor 
weight is carried over a wider 
area. Larger tractors exert no 
more pressure force, for usually 
the unit pressure is kept constant 
regardless of tractor size, so that 
all sizes can travel on equally soft 
ground. Of course large tractors 
ean pack more coal per hour. 

Experience this recent season 
indicated the value of ‘layer’ pil- 
ing. Two large piles stocked that 
way, on the docks of Milwaukee 
coal companies, heated less, rep- 
resentatives of each company con- 
cluded, than did piles made with- 
out regard to size segregation. 
The piles received no attention 
other than layer piling. Part of 
this coal is still in place after 1 
yr. storage. No rehandling was 
necessary, but, of course, the piles 
could not have been kept indefi- 


even a short one, but ought to stay 
where placed. 

Insulating effect of coal is ob- 
viously an important element of 
its self-heating. A lump of coal 
in warm air undoubtedly gener- 
ates more heat than during the 
first stages of spontaneous heating 
of a pile, yet it does not rise per- 
ceptibly in temperature. But in- 
sulate it thoroughly and supply 
the right amount of air, and it 
will become hotter and _ hotter. 
Chemists point out that most 
chemical reactions double with 
approximately each 20 deg. F. rise 
in temperature. Thus, since the 
heating rate would be 16 times 
faster at 150 than at 70 deg. F., 
the vital role of coal’s insulative 
value is realized. Coal insulation 
of small piles is relatively thin; 
of large piles the central portion 
is almost perfectly insulated. 

Pile height seems most impor- 
tant in relation to wind effects, 
for air flow caused by winds is 
greatly more than that caused by 
so-called ‘stack-effect.’ Exposure 
to winds seems therefore more im- 
portant than pile height. 


Table Il. Coal fineness and air flow resistance data for various types and sizes 








PER CENT THROUGH, MESH 
48 2 


B. -- 20-30 6 3%” 





Pocohontas screenings 
Kentucky screenings 

Illinois 5/16 in. carbon 
Illinois minus 48 mesh 


6.4 10.4 
14.8 21.6 


12.6 25.4 47.8 80.6 98.6 
26.8 38.4 51.8 70.0 92.6 
28:8 47.2 76.0 88.0 100 
93.6 99.0 





Pocohontas, crushed 
Pocohontas, screenings 
Kentucky screenings, loose, wet 
Kentucky screenings, loose, 


VELOCITY, FT. PER SEC. 
0.01 0.1 1.0 


13 





Kentucky screenings, moderately packed, wet 


Kentucky screenings, hard packed, wet 
Kentucky screenings, hard packed, dry 


Illinois 5/16 in. carbon, loose 
Illinois, minus 48-mesh, loose 


Illinois, minus 48-mesh, 100 Ib./sq. ft. loading ‘ Z 
Illinois, minus 48-mesh, 150 Ib./sq. ft. loading 11 9.0 


Illinois, minus 48-mesh, wet, packed 


practically air tight 





nitely like fire-proofed ones. Re- 
claiming was first practiced from 
areas showing ‘steaming,’ which 
were usually at the corners and 
ridge lines where the top and sides 
met. 

Small sections of localized seg- 
regations of various sized particles 
throughout a pile, though not as 
undesirable as large sections of 
segregated sizes, decrease the to- 
tal resistance to air flow greatly 
below that of uniform mixtures. 
In other words, ‘coning’ of small 
piles or segregation in small ridges 
should be avoided. As in best 
eonerete aggregate, sizings at all 
points should be such that most 
voids are filled. To obtain this, no 
coal should cascade down a slope, 


Since the ratio of surface area 
to tonnage is least for large piles, 
fire-proofing methods involving cov- 
erings are more economical for 
large piles than for small ones. 
Also, since the per ton cost of pack- 
ing or careful piling is not influ- 
enced appreciably by pile size, it 
has an advantage for small piles. 
Which method is more economical, 
more effective, and more practical, 
must necessarily be determined for 
each case. 


Fire-Proofing Strategy 


If packing or careful piling is 
so planned that covering can be 
added later, if required, no more 
expenditure need be made than 
developments prove necessary. 
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Proceeding on this basis seems 
most generally applicable where 
experience has not been had with 
coal storage. 

Knowing with certainty that 
covering the external surface of 
a pile with asphalt or fine coal 
will positively stop heating, is 
sometimes worth a great deal. 
Without this knowledge, storage 
often cannot be considered in spite 
of high desirability, for chances 
of serious trouble cannot be taken 
by most industrial organizations. 
Often there is no room to repile 
a heated pile (this is understood 
to be helpful, though a single ex- 
perience indicates otherwise), nor 
ean the heated coal be used as 
rapidly as it heats to the firing 
point. Surface coatings are then 
invaluable. They are as well ap- 
preciated as a fire-extinguisher in 
an emergency. 


Choice of Coal for Storage 


Lump coal, or semi-pulverized 
coal, does not ordinarily heat 
spontaneously. Either too high or 
too low air flow prevents tempera- 
ture rise. Only when heat genera- 
tion exceeds heat dissipation does 
temperature rise. 


To reliably determine heating 
probabilities for borderline cases 


is, of course, impossible. Other 
things being equal, choosing coal 
as near the non-heating size, or 
with best sizing characteristics 
(best filling of voids) is desirable. 
Since sulphur and water are 
the ‘torch’ that heat the coal ini- 
tially to about 150 deg. F., at 
which the oxidation process be- 
comes important, their quantity in 
storage coal is important. Inci- 
dentally, the ineffectiveness of 
putting water onto heating coal 
is realized when the role of sul- 
phur and water are understood. 
Though oxidation rate normally 
increases with fineness, the effect 
of lesser air flow through fine coal 
actually lessens oxidation. Choice 
of moderately coarse screenings 
for instance, with the hope that 
air flow will be adequate to pre- 
vent heating, is not as conserva- 
tive as choice of fine screenings. 
Segregation in the first case can 
cause local heating that will rap- 
idly spread throughout the pile 
because of liberal oxygen supply. 
In the ease of fine screenings, low 
air flow limits heating rate 
throughout the pile. 
Specifications for storage coal 
might well limit coal temperatures 
upon receipt. If it is true that the 
coal heating rate doubles with 
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each 20 deg. F. higher tempera- 
ture, the coal temperature when it 
is being stored may well deter- 
mine whether or not it will ‘fire.’ 
Oftentimes partial shipments of 
very hot coal are received, and 
these may readily be the imme- 
diate cause of heating trouble. If 
they must be stored, thin spread- 
ing on an external surface where 
heat dissipation is most rapid is 
much better than trying to bury 
them, unless, of course, the pile is 
to be fire-proofed with an air-tight 
seal. 


Heat Loss During Storage 


Table I proves that heat loss 
is negligible if heating is avoided. 
Though it includes data of a pile 
that heated appreciably, it shows 
only 0.1 per cent loss per year 
for five piles stored an average of 
14 mo. 

Large piles that are not fire- 
proofed, and have a tendency to 
heat spontaneously, can be kept 
about 6 to 12 mo. without exces- 
sive loss. Table III shows five piles 


stored an average of 44% mo. with 
an annual loss rate of 0.9 per cent 
per yr. 

Conclusions 

Coal can be stored for many 
years with negligible heat loss and 
without fire trouble if air ventila- 
tion is stopped by external air- 
tight coverings. 

Careful piling or packing nor- 
mally permits storage in large 
piles at least for a year without 
trouble. In smaller piles, longer 
storage is practical. 

Careful piling consists of pre- 
venting segregation throughout a 
pile. For maximum resistance to 
air flow, every cubic foot of the 
coal ought to have its coarse and 
fine particles well mixed. 

Packing causes careful piling 
besides slight crushing, and af- 
fords about 20 per cent more stor- 
age in a given space. 

Careful piling or packing, fol- 
lowed by air-tight covering if and 
when need for the latter occurs, 
seems the most practical pro- 
cedure in most cases. 


Pittsburgh Coal Co., Photo 


A combination picking table and shaker screen in a modern coal tipple 
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the LARGE PLANT 


Summary of experience over a period of years in developing storage methods and 
practices to prevent fires and reduce loss from handling and weathering. Ground 
preparation and drainage is important and cinder fills are used extensively. Visual 
means and thermocouple readings to check on internal heating are used extensively, 
but a gas instrument has been developed as a more rapid method. Compacted layer 
storage with bulldozers, used in connection with a variety of handling equipment, has 
eliminated undue heating and such piles are no longer checked. Pile size is influenced 
by limitations other than heating. Crowning and sloping of piles is important to 
prevent entrance of air and excessive gullying of the pile by rain. Method of reclaim- 
ing should be considered and size degradation is sometimes important. Experimental 
investigation being made on compacting new coal against old to determine danger spots 


by Kaymond 3 pe Production Department, The Detroit Edison Co., Detroit, Mich. 


ROPER STORAGE of coal at 

The Detroit Edison Co. coal 
sites has been of increasing impor- 
tance since water-borne coal was 
first delivered at Marysville Power 
House in 1926. Since that time 
equipment for handling water- 
borne coal has been constructed at 
the other plants and usually about 
5 mo. coal supply is stored to meet 
the coal demand during the closed 
navigation season. The increased 
coal consumption, due to the growth 
in system load, has necessitated an 
ever-increasing quantity of coal to 
be stored, and it is expected that 
over 1,000,000 t. will be in storage 
at the close of the navigation season 
this year. 

When relatively small quanti- 
ties of coal were stored, fires due 
to spontaneous combustion occurred 
regularly, but with a small number 


eos See S40 


Se ee 
ee / 


of piles it was possible to remove 
the hot coal before any fires reached 
serious proportions. As the quan- 
tity to be stocked and the number 
of piles increased, it was necessary 
to reduce the fires caused by spon- 
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taneous combustion to an absolute 
minimum or serious trouble would 
be encountered. 

A more active interest in stock- 
ing coal revealed that there were 
various factors that contributed to 
spontaneous combustion and al- 
though fires were not completely 
eliminated until compacting of coal 
was started, the number occurring 
was reduced considerably. Some of 
the contributing causes, as gained 
from our experience over a num- 
ber of years, are described in this 
article under separate headings. 


Coal Site 


Coal stored in some areas of the 
coal site seemed to be more suscep- 
tible to spontaneous combustion 
and fires occurred regularly in 
these places. It was noted in most 
eases that drainage of moisture 


Fig. 1. Method of 

storing coal by clam- 

shell in piles to avoid 
segregation 


from these areas was poor with the 
ground below the pile being wet 
most of the time. After removing 
coal from these areas, cinder fill 
was brought in and the area filled 


‘to a grade to insure proper drain- 


age. In some cases it was necessary 
to install drain tile. 


Results were sufficiently favor- 
able to warrant filling all areas 
where coal was to be stored with 
about 1 ft. of cinders, and this 
practice is followed at the present 
time. Although the use of cinders 
may allow some air to circulate at 
the bottom of the pile, the need for 
proper drainage was considered 
more important. 

Reduction in the number of 
fires resulting from proper prepara- 
tion of the site has well warranted 
the additional time and expense 
incurred. Where present available 
space must be used, it would be 
well to guard against storing coal 
near steam lines or other external 
heat sources as this condition is 
very conducive to starting fires. 


Coal Segregation and Dimension 
of Piles 


Importance of avoiding size 
segregation of coal when it is being 
stored cannot be too strongly em- 
phasized. This condition probably 
contributes more to the spontaneous 
combustion of coal to oxidize the 
coal and support combustion. To 
avoid segregation as much as pos- 
sible, coal was stocked as illustrated 
in Fig. 1. This reduced the size 
segregation in the lower part of the 
pile, but could not be avoided as 
the pile increased in height. 
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As coal was loaded to storage 
by locomotive cranes it was neces- 
sary to lower the bucket to place 
the coal in its proper location. Since 
more time was required and it was 
a tedious operation, it is doubtful 
if all coal was laid down in this 
manner. However, more care was 
taken in loading the coal to storage 


LEAD WIRES TO INSTRUMENT 








THERMOCOUPLE WIRE PEENEO 
INTO REMOVABLE HEAD. 


pile depends to a great extent on 
the equipment used for storing, and 
in our case the locomotive crane 
boom length dictated that track 
centers be 90 ft. apart. 

This resulted in the width of 
the pile being about 80 ft. at the 
base. The coal piles were built up 
to their final height over the con- 


Fig. 2. Detail of 
thermocouple and 
pipe probe for ex- 
ploring coal pile for 
danger spots 


mm 





L 


to avoid segregation and it prob- 
ably was a contributing factor in 
reducing the occurrence of fires. 
The practice of building part of the 
coal pile to its finished height and 
then adding to it, is to be avoided 
if possible. 

With this method of storage the 
larger lumps collect where the piles 
join and provide an easy path for 
air circulation. Because of track 
curvature at some places where coal 
was to be stored, it was necessary 
to build the coal pile in two sec- 
tions. More fires occurred at places 
where coal was stored in this man- 
ner than any other place in the 
yard. 


Experience in storing coal at 
different heights indicated that to 
store as much coal as possible in a 
given area, and still attempt to 
keep the number of fires to a mini- 
mum, the height of the pile should 
not exceed 25 ft. The width of the 


Pi 


tinuous length of the pile so that 
size segregation, as mentioned pre- 
viously, would be reduced as much 
as possible. The length of the coal 
piles varied from 300 to 1200 ft. 
and approximately 20,000 t. can 
be stored in an area of 60,000 sq. ft. 


Methods of Detecting Heat 

The necessity of using some 
method of determining the areas in 
which heat was developing has been 
clearly demonstrated since coal was 
first stored. By keeping a close 
watch on places that showed signs 
of heating, it was possible in most 
cases to remove the coal before any 
serious fires occurred. The method 
used in locating hot spots is depend- 
ent again to a great extent on the 
quantity of coal being stored. 

Probably no method used has 
been as valuable in detecting heat- 
ing as a daily inspection of the 
coal piles. By having a man walk 
along the top of the piles many hot 


Fig. 3. Handling equipment is determined largely by physical aspects of the property, 
At this station where a large storage — — a gantry cantilever travelling crane 
works in we 
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spots have been found that might 
have been missed when checking 
with instruments. The appearance 
of the coal pile under different 
weather conditions in many cases 
indicates the area developing heat. 

After a heavy rain, the ap- 
pearance of the coal in a hot area 
is readily discernible since the 
coal in this place dries out and 
appears much lighter in color 
than the surrounding coal. When 
the pile is covered with snow, the 
places where the snow melts first 
clearly indicate the warm areas. 
In cold weather, vapor continu- 
ually issuing from certain loca- 
tions usually shows heating in 
that section. 

Odor of gas emanating from 
the pile is usually indicative of 
heat, but it may be difficult to 
localize the point where it is being 
given off. After detecting an area 


Table I. Temperature records of a coal pile, 

stored May 29, 1935, taken at various depths 

from the surface of the pile. Temperature 
readings are in degrees Fahrenheit 








Date St: © 10. 15h. 208. 
No 

readings 

102 

118 

142 130 

133 =110 

102 88 


355 95 


6-12-35 
7-11-35 
8-6-35 
9-10-35 
10-22-35 
11-5-35 
12-6-35 


150 
200 


135 
250 





that showed signs of heating, 
checks were made by either ther- 
mocouple temperature measure- 
ments or gas sampling to deter- 
mine the rate at which heat was 
being developed. 

Temperature readings were 
taken by means of a portable 
thermocouple constructed as 
shown in Fig. 2. This was moved 
to the various areas that ap- 
peared to be heating and forced 
into the pile to obtain the tem- 
perature of the coal at 5 ft. in- 
tervals throughout the pile height. 
The need of taking readings at 
various heights is illustrated by 
a typical set of temperature read- 
ings recorded in Table I. 

The depths as shown heading 
the temperature reading columns 
were measured from the top of 
the coal pile and the removal of 
coal was started immediately. 


Gas Sampling Instrument Speeds 
Checking 
As the quantity of coal to be 
stocked increased it became diffi- 
cult to obtain temperature meas- 
urements at all the places devel- 
oping heat since much time was 
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Fig. 4. A drag-line scraper with a movable track mounted tail tower moves coal to storage 
or reclaims it for use in the plant in this rather restricted storage yard 


consumed in moving a thermo- 
couple this side, and it was nec- 
essary to leave the thermocouple 
at each location until it reached 
the actual temperature of the 
coal. A new method of detect- 


ing heating was introduced, based 
on the principle of determining 


the amount of combustible gas 
emanating from the coal. 

The instrument used was an 
indicating instrument calibrated 
for methane gas and manufac- 
tured by the Mine Safety Appli- 
ance Co. The instrument was cal- 
ibrated so that a scale reading of 
100 was obtained when the gas 
sample contained 5 per cent meth- 
ane gas. The sampling tube was 
about 5 ft. long and was usually 
forced about 4 ft. into the coal 
pile to obtain a reading. 

By means of a bulb aspirator, 
a sample was drawn into the in- 
strument where the combustible 
gas was burned and a direct scale 
reading obtained. Information, 
concerning the reading actually 
taken in the field, is limited since 
it has not been found necessary 
to check the compacted coal piles 
for heating, and much of the data 
previously taken has been de- 
stroyed. The data listed in Table 
II has been included for purely 
informative purposes and should 
not be considered a true correla- 
tion between gas indications and 
temperature. 

Usually an indication up to 7 
or 8 caused no concern, but if 
readings above this were obtained 
the location was watched closely 
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and readings were taken more 
often to determine the progress of 
heating. This method provided 
a rapid means of checking a large 
number of coal piles for indica- 
tions of heat and was used at all 
the large coal sites. 

There is some question, how- 
ever, as to just how applicable 
this method would be for deter- 
mining the exact location of a 
hot spot. - In our case, we were 


primarily interested in obtaining 
a rapid method of checking the 
piles for heating, and localizing 
a hot spot within a distance of 
about 20 ft. along the pile was 
satisfactory since this amount of 
coal usually had to be reclaimed to 
reach the hot coal. 

Exploring the area surrounding 
the place where gas was indicated 
easily located the hot spot within 
the required distance, and proved 
to be easier and faster than explor- 
ing with a thermocouple. Where a 
more definite location of the hot 
spot is required, so that the min- 
imum amount of coal will be re- 
moved, the method may not be 
suitable and could only be deter- 
mined by experiment. 

Experience in using this method 
with coals of different rank, size 
and storage conditions would de- 
termine its field of application. For 
our conditions, it has proved very 
satisfactory and has been used 
continually up to the time that 
compacting of coal was started in 
1938. 

Oil Coatings and Compacting 

Some of the coal piles have 
been coated with heavy oil after 
being placed in storage to reduce 
the amount of dust that may be 
blown from the pile. As to the 
value of oil treating or covering 
the pile with oil to reduce spon- 
taneous combustion, no data are 
available. 


Fig. 5. Storage area served by a locomotive crane. At the time a fire, just to the right of 
the clamshell bucket, was being dug out. The layer method of storage and compactness has 
done much to decrease the fire hazard from spontaneous combustion 
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Fig. 6. Bulldozer being used to store coal by the layer method and compact the coal 


Practically all of the large 
quantities of coal that have been 
stored in the past 3 yr. by The 
Detroit Edison Co. have been com- 
pacted by means of bulldozers 
with trail-building equipment. 
This practice has eliminated all 
fires due to spontaneous combus- 
tion where the coal has been prop- 
erly packed, and it has not been 
found necessary to check the com- 
pacted piles for indications of 
heat. 

Equipment used for handling 
coal is an individual problem for 
any plant, as the land available 
for storage, the plant location, 
and other physical aspects of the 
property are all factors that must 
be considered when deciding what 
equipment will be installed. At 
the Trenton Channel Power House 
where there is a large storage 
area available at the dock, a 
gantry cantilever travelling crane, 


WATERMAN AVENUE 
FENCE 836110 


as illustrated in Fig. 3, is used. 

At the other plants, location 
of the coal-storage site has dic- 
tated that drag-line scrapers be 
used, as illustrated in Fig. 4. move- 
ment of coal to storage or to the 
plant for consumption. The coal 
is loaded to storage by means of 
locomotive cranes, as shown in 
Fig. 5, and is spread and com- 
pacted by bulldozers as it is laid 
down. 

Equipment used in compacting 
the coal is illustrated in Fig. 6, 
and the weight of the tractor with 
the trail-building equipment is 
about 22 t. The coal is dropped 
from the bucket with no attempt 
to avoid segregation since the 
spreading and compacting of the 
coal fills the voids and stops air 
circulation through the pile. 

Coal is compacted in layers 
varying in thickness from 1 to 
2 ft. with the latter thickness 


about the maximum if trouble due 
to heating is to be avoided. De- 
pending on the amount of rolling 
and the thickness of the layers, 
the average density of the coal 
may vary from 58 to 66 lb. per’ 
cu. ft. This increase in coal dens- 
ity has been a decided benefit at 
some of the plants where land for 
storage is at a premium since 
about 20 to 25 per cent more coal 
ean be stored in a given area. 
Another factor in increasing 
the storage capacity using bull- 
dozers has been the possibility of 
increasing the width of the piles, 
and the use of locomotive cranes 
for loading coal from cars to and 
from storage has proved very 
flexible in experimenting with 
coal piles of different widths, 
since the tracks can be easily 
moved. Previously track centers 
between coal piles could not be 
greater than 90 ft. since it was 
necessary for the crane boom to 
reach the center of the pile. 
With compacting of the coal 
this is not a determining factor 
since coal can be moved to the 
eenter of the pile by the bull- 
dozers. Experiments in increas- 
ing the width of compacted piles 
have not as yet determined the 
optimum width since other factors 
such as the width of the site and 
the availability of land for stor- 
age may necessitate piles with 
widths that are planned for max- 
imum storage, rather than for 
ideal working conditions for the 
compacting equipment. 
Increasing the base width of 
the piles has required, in most 
cases, increased height so that the 
pile can be properly crowned to 
provide drainage and reduce the 
amount of moisture absorbed by 
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Fig. 7. On the left the original track layout of a coal site and on the right the revised layout designed to give greater capacity. 
Originally the pile width was limited by the crane boom. Supplementary use of a bulldozer for handling makes possible a wider pile 
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the coal. Where storage space is 
not at a premium, the original pile 
widths have been retained, but 
at other areas the width may vary 
from 117 to 155 ft. The original 
and revised track layout for one 
of the coal sites is shown in Fig. 7. 

Where the coal piles have been 
increased in width and height to 
obtain more storage, it has been 
necessary in most cases to move 
coal about 175 ft. by means of 
the bulldozer. The coal piles are 


usually built up to the final height 
continuously along the entire 
length of the pile, but some piles 
have been built in sections along 
the length to determine if less mois- 
ture is collected by the coal when 


tities of water may run off the pile 
at one place, resulting in deep gul- 
leys and considerable washing of 
coal from the sides of the pile. This 
condition is illustrated fairly well 
in photograph designated Fig. 8. 
The crown of the pile should be 
fairly well defined so that adequate 
drainage is insured. 

One of the first compacted piles 
was built with a base width of 175 
ft. and a height of about 30 ft. at 
the center. Due to the bearing 
strength of the ground, the end 
section of the pile was only built 
up to a height of about 12 ft. and 
not crowned. The moisture content 
of the coal removed from this sec- 
tion was about 2 per cent higher 


Fig. 8. Proper crowning and slope dressing is necessary if gulleys like this are to be avoided 


less of the coal area is continu- 
ally exposed to rainfall. As yet 
no data is available as to the 
benefits of stocking in this manner. 
More coal must be moved by 
the bulldozer when it is desirable 
to increase the height of the pile 
above the height limited by the 
length of the crane boom. Where 
storage space is at a premium this 
has been done successfully, but 
more time is required to stock the 
coal, and more care must be exer- 
cised to insure that the coal is prop- 
erly packed. In increasing the 
height of the pile it must be remem- 
bered that the bearing strength of 
the ground is a factor that must be 
considered, or ground movement 
may cause considerable damage. 
Crowning for Drainage 
Experience with compacted coal 
piles has shown the necessity for 
proper crowning and top dressing 
of the pile to insure proper drain- 
age of moisture. If the top of the 
pile is not fairly level, large quan- 


CHICAGO, JULY, 1942 


than usually obtained, and, coal re- 
moved from the main section of the 
pile also contained too much mois- 
ture. 

A cross section of the coal pile 
as stored in this area at the present 
time is shown in Fig. 9, and the 
pile appears to be crowned suffi- 
ciently to provide proper drainage. 
If necessary it would be advisable 
to top dress the pile manually to 
insure that water will not collect 
in pools and drain into the pile. 

Due to the need of increased 
storage at one of the coal sites, coal 
is being stored and compacted 
against a pile that has been in stor- 
age about a year. It will be an in- 
teresting development to see if coal 
ean be stored in this manner and 
compacted sufficiently so that heat- 
ing will not occur. 

Practically all the coal stored is 
2-in. nut and slack from West Vir- 
ginia and East Kentucky. The coal 
is designated as high volatile Bitu- 
minous-B according to the A.S.T.M. 


Table Il. Gas instrument readings compared 

with temperature readings. The data is 

purely informative and should not be con- 

sidered a true correlation between the two. 

In practice, gas instrument readings above 
8 are immediately investigated 








Thermocouple Temp. 
Readings, Deg. F. 
10 ft. 15 ft. 
165 160 
177 = 170 
170 §=195 


Scale 
Reading 
20 ft. 

147 

150 


349 


5 ft. 

6 155 
11 180 
70 173 





classification by rank, and no ex- 
perience has been had with storage 
of other coals. No data are avail- 
able as to the deterioration from 
slacking or breaking of the coal 
since size degradation is not too 
serious a factor with the type of 
fuel-burning equipment used. 


Use of Emergency Equipment 


Individual conditions to a great 
extent will dictate the equipment 
that is required to store coal, but 
in some cases it may be possible to 
use the compacting equipment to 
move coal for short distances. With 
the curtailment of private building, 
many bulldozers that were used 
around this type of construction 
may be available and could be hired 
during the storing period so that a 
large investment in coal-handling 
equipment would not be required. 
It must be remembered however, 
that when the coal is reclaimed the 
bulldozer will have to be used to 
loosen the coal so that it can be 
handled. 

Where size degradation is a per- 
tinent factor it does not seem that 
coal could be economically stored 
by compacting due to the breaking 
that would occur. If compacting 
the coal is not feasible, it appears 
that either the coal should be stored 
to provide sufficient air circulation 
to remove the heat as it develops 
or reduce to a minimum the circula- 
tion of air which supplys the oxy- 
gen for combustion. 

Valuable experience should be 
gained concerning the benefit of 
compacting coal of different ranks 
and size if much coal is stored by 
this method during this emergency 
period. It will be an _ interest- 
ing development to see how much 
spreading and compacting is re- 
quired and what types of equipment 
may be used advantageously with 
low investment. 
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Fig. 9. Cross section of coal pile showing 
side slopes and crowning used for drainage 
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SIZING 
and PREPARATION 


Coal size selection as influenced by equipment and use; size and preparation as a 
factor in coal costs; common names and dimensions of bituminous coal, anthracite 
coal and coke; size classes; a simplified size system offered as a rational solution 
of the present chaotic condition in the bituminous field; coal washing; picking, oiling, 
dedusting and coloring and probable influence of war conditions on coal availability 


by Joseph Harrington, Advisory Engineer, Northern Illinois Coal Corp., Chicago, Ill. 


ITTING the coal to the firing 

equipment is as important in 
combustion engineering as fitting 
the shoe to the foot is in the army. 
However, during wartime other 
considerations such as storage and 
handling facilities and availability, 
as influenced by production, Gov- 
ernment regulations or transporta- 
tion facilities may well force a com- 
promise with the use of a coal size 
and price range most desirable 
under normal conditions. 

Size of course plays an impor- 
tant part in selecting coal for any 
service. While definite limits can- 
not be set, in a general way size 
limitations as determined by firing 
equipment may be stated as follows: 

For natural draft chain grate 
stokers, 34 to 114 in. screenings 
are preferred. With forced-blast 
traveling grates, designed for selec- 
tive air application, the finer sizes 
even down to breeze or carbon are 
suitable, but the top size is 114 in. 


With any of the larger sizes, there 
should be fines enough to fill the 
voids. Pea or nut sizes can be used 
if care is used in draft control and 
if the ignition effect is adequate. 

Spreader type of stokers now 
being built in very long sizes, up to 
16 ft., call for a top size coal of 
14% in. For stokers 12 to 14 ft. 
long, the top size should be not less 
than 1 in. On all lengths, fines are 
desirable in order to get suspension 
burning. Care must be exercised, 
however, in high capacity jobs, not 
to have the percentage of fines too 
high if the flyash emission is to be 
kept down. 


Coal for Pulverizers 


Multiple retort underfeed stok- 
ers will take coal of almost any 
size under 2 in. The domestic screw 
underfeed calls for a top size of 
114 in. and a bottom size of 4 in. 

For pulverization, the finer sizes 
are not always to be preferred. 


These sizes almost always carry a 
lot of moisture, which makes it slow 
to flow out of bunkers or through 
pipes, and tends to plug up the pul- 
verizer even though very hot gas 
or air is used in the pulverizer for 
drying. On the other hand it is 
wasteful to ship fine coal when dry 
on account of the blowage and leak- 
age losses from cars. 

Pulverizers of the impact type 
actually prefer nut coals, especially 
if of the brittle type. Moisture is 
less and the shattering effect of the 
impact of the blades is more pro- 
nounced. Fairly dry, %4 to 114 in, 
screenings are generally acceptable 
for pulverization. 

Coal sizing is of course the prin- 
cipal element of what we call prep- 
aration, although of recent years 
preparation has been greatly broad- 
ened to include such things as wash- 
ing, picking, oiling, dedusting and 


At the left, loading coal in 50 +. trucks for delivery to the tipple for screening and cleaning at an Indiana strip mine. After the over- 
burden is stripped (right) the exposed coal seam is drilled and broken up with explosives to facilitate loading. 
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Table |. For bituminous coals, some 32 size 

groups are available and in more or less 

common use. Prices are official mine prices 

for shipment to the Chicago area and indi- 

cate effect of coal size and preparation on 
price 








SIZE CLASS SIZE 


Through and on 
Lump 
8x4 in. ; 
6x3 in. i 


1.90 
1.85 
1.75 
1.70 
8 (or 8)x1% in. 1.65 
1.55 
1.60 


PRICE 
$/ton 
1.95 


OUAUMALNHZ 


8 or 6 in., Mine Run : 
2x14 in. Nut 
RAW 
2x (or %) in. 
1%4x1 (or 3%) in. 
1% (or 1)x% (or Ys) in. 1. 
34x8 Mesh 
2 in. Screenings 
114 or 1 in. Screenings 
Carbon 
10 Mesh 
WASHED 
2x¥% in. or 8 Mesh 
1%x1 (or %) in. 
1% (or 1)x% (or %) in. 
Yxts (or %) in. 
2 in.x10 Mesh 
1% (or 1) in.x10 Mesh. 
2 in. Screenings 
1% (or 1 or %) in. 
Screenings 
ts to % in. Screenings 
DRY DEDUSTED 
2:in.x8 Mesh ° 
114x8 Mesh 1.25 
Carbon to 10 Mesh 0.85 
Carbon to 28 Mesh 0.85 
WATER DEDUSTED 
2x10 Mesh 1,40 
1% (to 3%) in.xl10 Mesh 1.30 
Carbon 0.90 
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Table Il. Accepted names and average sizes 
of coals as commonly used in the Illinois and 
Indiana areas. The two figures represent 
maximum and minimum size lumps, thus 3 by 
2 in. or No. | nut means all the lumps pass 
through a screen with 3 in. holes and lumps 
will be retained on a screen with 2 in. holes. 
Mesh designates the number of wires per inch 
in the woven wire screens used for the small 
sizes 








SIZE 


in in. or Mesh, 
Plus 6 in. 
Plus 3 in. 
Plus 2 in. 
Plus 1% in. 
6x3 in. 

6x2 in. 
6x14 in. 
3x2 in. 
3x1%4 in. 
2x14 in. 
1%4x% in. 


ACCEPTED NAMES 


Lump 
3in. Lump 
2in. Lump 

1¥% in. Lump 
Egg or Furnace 
x2 in. Egg 
6x14 in. Egg 
No. 1 Nut 
3x1 in. Nut 
No. 2 Nut 

No. 3 Nut 

34x¥e (or 3) in. No. 4 Nut 
ts (or %)x0 in. No. 5 Carbon 
i 2 in. Screenings 


2x 0 in. 
13%4(or 1%4)x0in. 1% (or 1% in. Scr’n’gs 
x0 in. ¥% in. Screenings 
2xYs in. 2 in. Special Stoker 
1%4x¥z in. 114 in. Special Stoker 
1%4x%z in. 1% in. Special Stoker 
2x? 2 in. Dedusted Screen’gs 
14x? 1%4 in. Dedust. Scr’n’gs 
Ax? ¥% in. Dedusted Scr’n’gs 
fs in.xl0Mesh ~* 10 Mesh Carbon 
ts in.x48 Mesh 48 Mesh Carbon 
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sometimes coloring, factors which 
will be touched on briefly later. 

A price structure based on size 
and size alone is an inheritance 
from the past when the finer coal 
was more likely to have higher per- 
centages of dirt. Today that con- 
dition does not exist for the mod- 
ern washer will clean fine coals as 
well as coarse coal. In fact in the 
laboratory, using the float and sink 
process, the finer the coal the more 
perfect the separation. 

Basically a lump of coal is the 
same when broken in two as it was 
originally. Obviously the only thing 
changed is the size of the lump, so 
it should have the same heating 
value as before. Why, then, should 
a large lump carry a higher price 
than when broken into several 
pieces ? 

The answer, showing the cost as 
influenced by modern preparation 
methods beyond sizing, is given in 
Table I. The only true measure of 
coal value to the ultimate consumer, 
in the writer’s opinion, is what may 
be called a USE VALUE, made up 
of a Form Value, Quality Value 
and Suitability Value. From a 
background of experience, evalua- 
tion of these factors can be made 
within wide limits although close 
determinations can be made for a 


specific application only by test. 


Sizing 

Some 32 size groups, with of- 
ficial mine prices for shipment to 
the Chicago area, are given in Table 
I. The first 16 groups for raw coal 
only show the influence of size on 
price, which runs from $0.30 to 
$1.95- per t. a difference of over 300 
per cent. The influence of washing 
and dedusting on price is shown by 
a comparison of the later size 
classes. 

Many of the sizes are known by 
common names. Limits of these 
classes vary somewhat from field to 
field but Table II shows the com- 
mon or accepted names used in 
Illinois and Indiana. While Tables 
I and II (the first for a specific 
area, the second more general) dif- 
fer in detail, the various size groups 
dovetail together fairly well. 

The great number of sizes show 
the extremes to which producers 
have gone in the past in an en- 
deavor to satisfy critical customers. 
Since the development of washing 
and dedusting operators have gone 
the limit in breaking down the finer 
sizes as shown by Table III. In 
contrast to the situation with bitu- 
minous coal, note the simplicity of 
the size system approved by the 
Anthracite Institute for anthracite 


and shown by Table IV. Table V 
shows the size system used by the 
coke producers, who, although deal- 
ing with smaller physical sizes, have 
also recognized the value of sim- 
plicity. 


Changes During Shipment 


When it is realized that bitu- 
minous coal is relatively soft, as 
compared to coke or anthracite, and 
will markedly change size by both 
weathering and breakage in han- 
dling, the multitudinous fractional 
sizes verge on the absurd. A coal 
may be accurately screened at the 
mine, but due to loading, unload- 
ing, handling and stoking, may go 
into the furnace something entirely 
different. Again, the difference be- 
tween 114 by 5/16 in. and 114 by 
5/16 in. or 3% by 5/16 in. and 34 by 
3% in. is so slight that it is practi- 
cally impossible to tell them apart. 
As a matter of simple combustion 
engineering the use value would 
simply be indistinguishable. 

Why, then, complicate and con- 
fuse the whole business by any such 
absurdity ? Why not adopt a simple, 
straightforward size system as 
shown by Table VI? Here are seven 
standard sizes with two sub-sizes of 
No. 7. Each size has upper and 
lower limits sufficiently close that 
the pieces appear, from a little dis- 
tance, to be all of one size. A load 
dumped on the ground shows no 
segregation, neither is there any ap- 
preciable segregation in the bunker 
or stoker hopper. At the same time, 
the sizes are sufficiently numerous 
and the differences so nicely graded 
that a change from one to another 
does not involve a radical change in 
handling or firing. 

There is nothing in this size 
system that interferes with wash- 
ing, dedusting or any other quality 
effect. It does admit of special siz- 
ings by grouping several of the 
standard sizes and even of varying 
the percentages of the intermediate 
sizes. The numbering system is 
merely a convenience in referring 
to a given size. 

While each size is given a num- 
ber, it is possible to use the system 
to indicate any upper and lower 
limit for a composite size. For ex- 
ample, what is generally known as 
2 in. lump would be indicated by 
Number 13, that is, everything 
down to and including 2 in. coal. 

Washers are usually set to oper- 
ate at from 1.45 to 1.55 gravity. 
Obviously, there will be many pieces 
of part coal and part rock that will 
just be over the critical point that 
will go off with the heavy impuri- 
ties and be lost. The loss thus in- 
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Table Ill. Since washing and dedusting have 
been introduced, the finer sizes have been 
broken down into several groups. The sizes 
below cover both washed and unwashed coal 








SCREENINGS 
¥% in. x 10 Mesh 
ts in. x 10 Mesh 
¥% in. x 4 Mesh 
ts in. x 4 Mesh 
¥% in. x 28 Mesh 
vs in. x 28 Mesh 
¥% in. x 48 Mesh 
ts in. x 48 Mesh 


DUST SIZES 
10 Mesh x 0 
28 Mesh x 0 
48 Mesh x 0 





curred may run as high as 20 per 
cent. 

Inasmuch as the raw coal com- 
ing from the mine may, and usually 
does, carry varying quantities of 
impurities, the washing process is 
definitely a great step toward a 
uniform and constant quality of 
product. So many coals admit of 
improvement by washing that the 
process is now used everywhere and 
the washing of coals accepted as 
a standard element in coal prepara- 
tion. 


Coal Is Separated Into Various Sizes 


When the coal first comes from 
the mine it is separated into various 
sizes. The coarse part, or lump, is 
fed on to a moving belt or ‘‘table’’ 
in a thin layer so that each piece 
can be seen. Men stand on each 
side and pick out the larger pieces 
of rock, slate or clay and throw 
them into a chute for later disposal. 
In this way all the visible impurities 
are taken out and the clean lump 
goes to the railroad car. 

As a means of distinguishing 
their coal from all others, certain 
producers have copyrighted a 
trade-mark consisting of a color 
sprayed on the coal as shipped. 
‘‘Blue Coal’’ or ‘‘Green Marked 
Coal’’ are two names that occur to 
the writer. This identifying mark 
is, of course, confined to the par- 
ticular producers controlling the 
copyrights. 


Oiling and Water Dedusting 


To allay this dust, important in 
household use and in some indus- 
trial applications, a method of coat- 
ing the particles of coal with oil has 
been worked out and used quite 
successfully of recent years. As the 


coal goes to the railroad car it 
passes through a fine spray of oil 
which coats the pieces and sticks 
the finer particles of dust on to the 
lumps. 

Various kinds and grades of oil 
have been used. The difficulties en- 
countered are: the absorption of 
the oil by the coal, thus losing the 
surface coating; and, the evapora- 
tion of the oil if long exposed to the 
weather. There have been cases, 
also, of excessive application caus- 
ing an oily smear to develop on 
shovels, conveyor belts, stoker hop- 
pers and the basements floors. 

In general, however, it may be 
said that correct oiling does allay 
duststhat would otherwise be very 
objectionable, and many consumers 
demand ‘‘dust-proof’’ coal. Most 
producers and many retailers are 
equipped to prepare coal in this 
way. Recently, however, wartime 
restrictions have curtailed the use 
of oil for this purpose. Calcium 
chloride, (a deliquescent agent— 
one which absorbs water) has been 
tried in a limited way. 


This has brought about a rather 
acute situation, in that users de- 
mand a dustless coal and stoker 
manufacturers and many users 
keenly object to the destruction of 
stoker parts by the corrosive action 


Table V. Coke sizes and names as commonly 
used 








NAME SIZE 
3x2 in. 


2x1% in. 


Ee 
Range (or stove) 
Nut 154x1 in. 


Pea 
Breeze 


1x¥4 in. 
Minus % in. 





of calcium chloride. For the dura- 
tion the continued treatment of coal 
to allay the dust apparently rests 
upon the discovery of an acceptable 
substitute material to replace the 
oil. 

A simple and nearly universal 
means for reducing the dust on do- 
mestic coal is by subjecting it to 
a strong spray of water while pass- 
ing over a vibrating screen. Dust 
particles clinging to the larger 
pieces are thus simply washed off 
and pass through the screen with 


Table IV. Simple sizing system used for anthracite, with the accepted names of each 








SIZE IN INCHES 
THROUGH, IN. OVER, IN. 

4% 3% 
2x8 
1% 


NAME 


Broken 
Egg 

Stove 
Chestnut 
Pea 
Buckwheat 
Rice 
Barley 


COMMENT 


Largest domestic size 

For larger fire pots 

Small heaters and kitchen ranges 

Same service if draft is good 

Smallest natural draft size 

Often called No. 2 Buckwheat. Requires fan. 

Often called No. 3 Buckwheat, for forced 
blast stokers only. 


the waste water. A definitely clean- 
er product is thus secured. 

Mine run would be No. 17. 
Stoker nut would be 56. For domes- 
tic use, No. 2, 3 or 4, or perhaps 
No. 24, assuming in this number- 
ing system, that if an upper limit 
of 6 in. and a lower limit of 144 in. 
is desired, then everything in be- 
tween is wanted. If, perchance, a 
special size is really needed, a spec- 
ification calling for, say, No. 3, 40 
per cent and No. 6, 60 per cent, 
makes it practical to get any com- 
bination desired for special use. 

At this time there appears to be 
no contemplated restrictions in the 
number of coal sizes, but all pro- 
ducers are confronted by the prob- 
lem of no bills on odd sizes cutting 


Table VI. Simplified bituminous coal size sys- 

tem recommended by the author as meeting 

all practical needs of the coal operator and 
user 








SIZE 


35 
< 
m 


COBNIAM AWN 
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down their car supply the follow- 
ing day. There is also the constant 
worry of having to satisfy custom- 
ers and possibly of having to run 
off a few cars of some special size 
not ordinarily made. Fewer sizes 
would help from every angle. 


Washing 


So called washing of coal is in 
reality a process of eliminating or 
reducing the impurities by gravity 
separation while suspended in a 
fluid medium. The effectiveness de- 
pends upon the difference in spe- 
cific gravity of the coal and its me- 
chanically mixed impurities. The 
differences between the two causes 
the heavier particles to sink while 
the purer coal either floats or sinks 
more slowly. Various systems are 
in use. Each does a good job when 
adjusted to the particular gravities 
of the coal being treated. 

Inasmuch as many little pieces 
of coal are attached to a piece of 
clay, shale or other heavy impurity, 
with a weight somewhere between 
the weights of either pure coal or 
solid impurity, there must be a cer- 
tain wastage of coal if all the rock 
is to be taken out. Pure coal has a 
specific gravity of 1.20 to 1.35, 
while the foreign matter usually 
runs from 2.5 to 5.0. With such a 
difference it is obvious that the 
heavy material will sink very rap- 
idly. 
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Bomber engine mounted on propeller test 

stand where engines are given engineering 

and other test runs which are not part 
of the production procedure 


BUICK FACTORY 


Assembles Army 
Aircraft 


Engines 


Utility supplies power with arrangements for absorbing surplus power 
generated by engines on test. Factory, with acres of floor space com- 
pletely built, equipped and put into production between March and 
December, is model of convenience, comfort and production efficiency 


N JUST 814 mo. from the time 
excavation started on the con- 
struction of the Buick factory for 
assembling and testing aircraft 
engines, the first units were ready 
for delivery. That was in Decem- 
ber, and now, 7 mo. later, the 
plant is producing engines at a 
rate a year in advance of the pre- 
liminary estimated production for 
this date. While these accomplish- 
ments would be considered rapid 
even for a small factory, they are 
almost phenomenal when the size 
and degree of perfection of this 
undertaking is considered. 

On March 17, 1941, steam ex- 
cavating shovels first started their 
work and electricians began lay- 
ing cables to supply light to carry 
on night work. To complete the 
factory 410,000 bags of cement 
were required, excavation totaled 
5,500,000 ecu. ft., a railroad was 
built, 2500 tons of reinforcing steel 
and 10,000 tons of structural steel 
were used, 1,158,000 sq. ft. of 
cement roof tile and 12,000 sq. ft. 
of composition roofing went into 
the structure, also 150,000 panes 
of glass and 186,000 sq. ft. of steel 
sash. 

For servicing the factory with 
mechanical, electrical and other 
conveniences, the buildings and 
grounds contain 15 mi. of heating 
pipes, 575 motor driven fans for 
ventilation, 75 mi. of electrie con- 
duit, 250 mi. of electric wire and 
cable, 300,000 lb. of copper for 
power wiring, 9500 fluorescent 
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By Ralph E. Turner, 
Editor 


light fixtures. A cafeteria that will 
accommodate 2000 at one sitting 
and additional lunch rooms to 
handle 1200 more are figures that 
indicate the number of workers 
which are expected to be em- 
ployed. 

In every way this large new fac- 
tory is modern and designed for 


Fig. I. 


efficiency, but a study of its con- 
struction and equipment impresses 
one with the evident fact that the 
designers had no time nor inclina- 
tion to experiment with untried 
practices or equipment. Speed was 
the all important word during the 
construction of this factory, not 
forgetting in the equipping of the 


One of the first Buick-built Pratt & Whitney aircraft engines which had just 


completed its acceptance test run received the personal inspection of Harlow H. Curtice, 
Buick president and general manager, and Major E. H. Bowman, resident Air Corps 
representative 
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plant that speed in construction 
must be followed by speed in the 
production of engine units. 

The plant is, therefore, stream- 
lined to produce its product as 
swiftly as modern tools manned 
by skilled workmen can make it, 
and yet maintain a thoroughly re- 
liable and efficient product which 
is proved by rigid factory tests. 
And back of the tools are the 
workmen whose comfort and 
health are provided for and main- 
tained with extreme care. 


Building Features 

Connected by common walls 
are the administration building, 
the main manufacturing building, 
a garage and the dynamometer 
building. Other buildings in the 
group include a personnel build- 
ing, a boiler house and several 
minor structures. 

The architectural design of all 
the main buildings provides excel- 
lent day lighting. The factory 
building, for example, is one-story 
high with monitors extending the 
entire length of the building. Con- 
tinuous steel sash windows on 
three sides of the building, includ- 
ing the monitors, are of a special 
type, heat-resisting wire glass that 
affords even daylight distribu- 
tion throughout the plant without 
glare. 

All artificial lighting, except 
in corridors and non-working 
spaces, is supplied by fluorescent 
units suspended from the ceiling 
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Buick's boiler plant, equipped with strictl 


with a fourth being installed 


while an overhead bus duct sys- 
tem provides electrical outlets 
every 12 in. 


Artificial Lighting 
The network wiring of the 
lighting system is in conduits of 
the conventional type with outlets 
for the units conveniently spaced 
throughout the entire building. 


y modern automatic controls and instruments, contains three water tube boilers 


The fluorescent lamp units used 
each have two tubes and simulate 
daylight in their color effects. 
For offices the units employed are 
of 40-w. capacity while: those in 
the factory are 100 w. The light- 
ing intensity at working levels 
varies from 25 to 30 foot-candles 
and, since this type of lighting 
gives soft shadows, it has been 


Fig. 3. Elements of testing unit located outside testing cell. Seen here are the exciter. 
the alternator and the magnetic coupling. The engine under test is at the far end of 
the shaft which extends through the wall 
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found to be extremely satisfac- 
tory in applications of this sort. 
The manufacturing building alone 
is supplied with 9500 of these 
fixtures. 

The lighting circuit is fed by 
transformers at 208-120 v. on a 
4-wire system which is a complete 
ring with network protectors that, 
in case of failure of any one trans- 
former, act automatically to iso- 
late the defective transformer and 
throw the load it has been carry- 
ing upon other transformers in 
the network. 

Power for the operation of 
factory machines and tools is 
supplied at 440 v., 3-phase, to 
bus ducts conveniently located 
throughout the entire factory. To 
these buses individual machines 
are connected at any point se- 
lected. The power buses differ 
somewhat in their operation from 
the lighting circuit in that, under 
normal conditions, the individual 
buses operate separately. Never- 
theless there is a secondary bus 
tie connection possible whereby in 
ease of failure of a power trans- 
former the secondaries can be con- 
nected to an adjoining substation 
and the essential power line kept 
in operation. ; 


Heating and Ventilating 

In winter the factory building 
is heated by overhead unit heaters 
of the projection type. The space 
is divided into four zones and 
thermostats regulate the artificial 
heat in accordance with the 
amount of sunshine in each zone. 
Steam supplied for this purpose 
is the exhaust from air compres- 
sors in the boiler house supple- 
mented by live steam through re- 
ducing valves when conditions 
require more heat than is avail- 
able in the exhaust steam. 

Ventilation is designed to be 
ample in case of blackouts and to 
keep the inside temperature within 
10 deg. of that outside. In this 
system are 575 motor driven fans 
including 210 intake and 210 ex- 
haust ventilators equipped with 
10,000 cfm. fans or approxi- 
mately 2 c.f.m. for every square 
foot of floor space. 

Complete air conditioning is 
provided in the administration 
building, also in the manufactur- 
ing building offices located on the 
mezzanine of the main manufac- 
turing building and the employes 
cafeteria, located in the basement. 
Other space leading off the base- 
ment corridors is occupied by 
additional lunch rooms, service 
rooms, fan rooms, refrigeration 
equipment and utilities. 
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Fig. 4. Production men working on aircraft engine cylinder heads in Buick plant use a 
variety of electrically driven tools where the light intensity ranges from 25 to 30 
foot-candles 


Fig. 5. Performing a finishing operation on an assembled crankcase of a Pratt & Whitney 
aircraft engine in the Buick plant 


Fig. 6. Bomber engine being prepared for its initial run in the test stands. Each engine is 

given a complete test for efficiency and operating condition in order to insure that, when 

installed in an airplane, it has already been conditioned for full capacity operation. Power 
generated during these tests is fed back into the electric system 
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One of the outstanding fea- 
tures of this factory is the modern 
hospital which is housed in the 
personnel building together with 
personnel and employment depart- 
ments. In addition there are sev- 
eral first aid stations throughout 
the factory all fully equipped to 
care for emergency cases or minor 
injuries. 

Electricity for light and power 
is both purchased and generated. 
The purchased electricity is trans- 
formed through a system of well 
distributed transformer substa- 
tions from 35,000 to 440 v. for 
power and 208-120 v. for lighting. 
All transformers are oil immersed, 
self-cooled. The distribution pan- 
els are conveniently arranged in 
two facing rows and a storage of 
adequate capacity is provided for 
switching purposes and emergency 

Fig. 7. Compressed air is supplied by two steam driven and one motor driven compressors lighting. 
located on the operating floor level of the boiler plant Power From Engines on Test 

An innovation in the arrange- 
ments for purchasing power is the 
provision for pumping surplus 
power generated by the engines 
under test back into the utility 
company’s lines. As previously 
stated, this factory was built for 
the purpose of assembling and 
testing aircraft engines. These are 
of the Pratt & Whitney design. 

Testing the engines is an oper- 
ation of major importance in the 
work of the factory and carefully 
studied plans have been worked 
out to speed up the operations of 
hooking-up and disconnecting the 
engines. It is reported that with 
formerly used methods the time 
required to set up an aviation 
engine for testing required from 
3 to 6 hr. because of the main 
electrical, oil and pressure con- 
nections that must be made in the 
testing cells. In this plant with 
the method devised an expert 
erew can make the connections in 
25 min. or less. 

While under test, the noise 
level in the vicinity of one of these 
engines is 135 decibels, an inten- 
sity close to the limit of human 
endurance. For testing purposes, 
therefore, cells were built with 
sound-insulated concrete walls and 
an observation window behind 
which the test engineers carry out 
their work in space where the 
sound volume is only 57 decibels 
which is comparable to the noise 
in a turbine room. 

In this plant some of the test 
cells are provided with equipment 
for feeding power back into the 
supply line. With the engine in a 


Fig. 8. Feedwater treating and heating equipment is centrally located between boilers test cell, it is so connected as to 
Number 2 and 3 form one element of a three-ele- 
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Fig. 9. Each of the three enclosed automatic 

coal scales is provided with three chutes from 

bunker openings used separately to assist in 

maintaining even distribution of coal in 
bunker 


ment unit, the other elements 
being a magnetic coupling and 
a synchronous alternator, all 
mounted in line, the shaft being 
provided with necessary couplings 
and passing through the sound in- 
sulated wall between the engine 
and the magnetic coupling. 


Engines on Test 


To put an assembled enginer 
on test, it is erected in a test 
cell with its shaft connécted to 
the power generating equipment 
which is kept permanently in 
place; all piping and instrument 
connections are made and the cell 
door closed. The synchronous 
alternator, which has a capacity 
of 1000 kv-a., is then started as 
a motor; next the magnetic coup- 
ling is energized to turn over the 
engine on test which is then fired 
and brought up to speed. The 
magnetic coupling absorbs the slip 
energy between the engine speed 
and the synchronous speed of the 
alternator. At all engine speeds 
above 900 r.p.m., the synchronous 
speed of the synchronous alterna- 
tor, the alternator is feeding 
energy back into the lines as a 
generator. It is estimated that an 
engine on test will turn back an 
average of more than one-third its 
capacity in the form of electric 
energy. 

The test building runs at right 
angles to the assembly lines in 
the manufacturing building, the 
engines being transported from 
the assembly department by means 
of three bridge cranes with under- 
slung, detachable cabs that can 
leave the crane and operate inde- 
pendently on a monorail. These 
convey the finished engines into 
the test cells and return them to 
the tear-down and re-assembly de- 
partment. 
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In addition to production test 
cells, two engineering test cells 
are provided, one in which the 
engine is run against a propeller 
and the other in which a single 
cylinder instead of the multiple 
engine is tested. 

Water used for heat exchang- 
ers, magnetic couplings, ete., is 
passed through a three-unit cool- 
ing tower rated at 5000 g.p.m. 
when reducing the temperature 
from 95 to 85 deg. F. with atmos- 
pheric air at 78 deg. wet bulb tem- 
perature. 


Facilities from Steam Generation 


Stirling type water tube boilers 
are installed with all the neces- 
sary auxiliary equipment and a 
complete complement of instru- 
ments and controls. 

The boilers are designed for 
200 psi. but are normally operated 
at 175 psi, 420 deg. F. The furnace 


Fig. 10. Cinder catchers and cinder burner 
equipment 


has three water walls and fuel 
used is Illinois coal, fired by 
spreader type stokers, three units 
per boiler, employing both forced 
and induced draft under automa- 
tic combustion control, that part 
of the combustion air introduced 
through the fuel bed being pre- 
heated to 325 deg. F., the over-fire 
air used to produce turbulence, 
however, is not preheated. Excel- 
lent combustion is obtained and 
with the employment of fly ash 
eliminators no difficulty has been 
experienced with dust settling ‘in 
the neighborhood nor the nuisance 
of smoke. 


Coal and Ash Handling 


All coal comes to the plant by 
rail cars and is either delivered 


directly to the receiving hoppers 
of the coal conveying system or 
placed in the storage pile where 
an adequate supply is kept on 
hand. Storing and reclaiming is 
done by means of a clamshell 
bucket operated from a crane 
mounted on a caterpillar type 
truck. 

The coal conveying system 
consists of a bucket elevator which 
delivers the coal from the track 
hoppers to a distributing belt over 
the boiler bunkers. Beneath the 
bunkers are automatic coal scales 
which discharge through chutes 
to the stoker hoppers where the 
coal is kept from segregating by 
means of a conical type spreader. 
The ash conveying system is of the 
steam jet type and delivers to a 
silo with sufficient capacity to 
hold the accumulation of 1 wk. 
operation. The silo discharges di- 
rectly to the railroad cars. 


Water Supply 

Raw water used for boiler feed 
make-up normally comes from the 
hot returns to the cooling tower 
and has a hardness of 28 gr. per 
gal., but by means of a hot process 
lime-soda and phosphate treat- 
ment the hardness is brought 
down to 1% br. per gal. in which 
condition it is delivered, along 
with the returns from the heating 
system, to a 3000 g.p.h. deaerating 
feedwater heater. Three feed- 
pumps are provided for handling 
this water, one being a motor 
driven centrifugal, one a turbine 
driven centrifugal and one a 
steam driven reciprocating pump. 

Steam generated by these boil- 
ers, except for that used by the 
auxiliaries, is used to drive air 
compressors, the exhaust from 
which goes to the heating system 
of the factory at 35 psi., this being 
reduced to necessary requirements 
at different points in the system. 

These steam driven air com- 
pressors and another motor driven 
unit supply air for manufacturing 
purposes at 90 to 100 psi. pressure. 

Yes, in every detail this entire 
manufacturing plant is modern, 
being built and equipped almost 
completely with materials, ma- 
chinery and parts that were 
quickly obtainable on the market 
and considered standard by their 
manufacturers. This policy on the 
part of the architects and design- 
ers, Albert Kahn of Detroit, un- 
doubtedly laid the foundation for 
the exceptionally rapid completion 
of the entire project by the gen- 
eral contracting firm, Thorgersen 
and Ericksen of Chicago. 
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There has always been considerable misunderstanding in regard 
to the insulation resistance of electrical machinery. As a rule 
the insulation resistance of an electrical winding varies under 
varying conditions of temperature, humidity, atmospheric pres- 
sure, etc., and the value of an insulation resistance measurement 
has significance only when it is compared to another measure- 
ment taken at a different time. In this article Mr. Askey gives 
some practical and valuable suggestions on this vital subject 


Westinghouse Electric & Manufacturing Co. 


HE WINDINGS of large ro- 

tating machines appear, to 
the casual observer, to be so 
simple and rugged, that little 
thought is given to a maintenance 
program for this part of the ma- 
chine. This idea must be cor- 
rected for here are great masses 
of laminated materials, bonded 
together in several ways. These 
bonds are naturally affected by 
aging, vibration or other mechan- 
ical disturbances. The windings 


Connections for using the micro- 
ammeter method of testing 


Fig. |. 
are, except in cases of hydrogen- 
cooled units, subject to various 
degrees of dirt, oil and moisture. 

The first inspection of the 
windings should be made not later 
than 1 yr. after date that opera- 
tion began. This inspection 
should indicate any change in the 
position of windings upon their 
mechanical supports. This will 
undoubtedly give an indication of 
their adequacy, assuming opera- 
tion up to this time has been nor- 
mal. It will also provide the op- 
erator with information regarding 
conditions of the windings and 
other parts before expiration of 
the customary warrantee period. 
At this time the operator should 
take the insulation resistance of 
the windings for the second time 
—the second time, because such 
a reading should have been taken 
before the unit was started up; 
however, if this was not done, 
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it is definitely not too late. This 
is because the manufacturer in 
most cases can furnish the insula- 
tion resistance value of this par- 
ticular unit before it left the 
factory. At this time also may 
be observed the type of winding 
surface protection provided by the 
insulation actually in service as 
compared to that anticipated in 
specifications. This is important 
for any adverse operating condi- 
tions may have already begun 
their attack upon the machine and 
corrective steps may be taken be- 
fore damage is severe. In other 
words, an inspection at this time 
will indicate how well the equip- 
ment is adapted to its purpose and 
if it has been properly operated. 

The subject of insulation re- 
sistance has been a problem for 
concentrated investigation for the 
past several years by various 
groups, and while the variance of 
insulation resistance has not been 
correlated with dielectric break- 
down, its use is very de- 


sirable in determination of the 
condition of machine insulation. 
So, if no record was made 
of such a value at the time 
the machine entered the custom- 
er’s system, and if the manufac- 
turer cannot provide a “bench- 
mark” or _ original reading, 
begin at once because the correct 
diagnosis of the condition of the 
windings cannot be arrived at by 
a single reading. To be of value, 
readings of insulation resistance 
must be used with a considerable 
degree of intelligence as insula- 
tion resistance itself is extremely 
variable and the type of insula- 
tion must be taken into considera- 
tion. As the insulation resistance 
is taken by applying a suitable 
voltage from the conductor to the 
iron core, the main slot insula- 
tion almost entirely determines 
the value obtained, but this value 
is affected by the condition of the 
end windings, or portions ex- 
tending beyond the iron core. This 
means that thoroughly reliable 


Fig. 2. Schematic wiring diagram of the electronic bridge 
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LARGE ROTATING MACHINERY 





Fig. 3. Using the electronic bridge 

in testing the insulation resistance of 

the winding of a large rotating 
machine 


slot insulation coupled with dirty 
end windings will not result in 
satisfactory insulation values until 
after thorough cleaning of the end 
windings. To accurately forecast 
insulation conditions, it must be 
remembered that each part of a 
system must be considered sep- 
arately. That is, values cannot 
be accepted if taken upon a mo- 
tor’s stator winding with great 
lengths of cables, oil switches, con- 
tacts, etc., still connected to the 
winding. Therefore, the first 
problem in insulation resistance is 
to isolate the part being studied. 

When ready to measure insula- 
tion resistance, what equipment 
and method shall be used? The 
three methods used today are the 
Megger, micro-ammeter and elec- 
tronic bridge. Each has its ad- 
vantages and disadvantages. 

The Megger, considered the 
simplest, is self-contained, requir- 
ing no external voltage supply, 
but voltage can only be supplied 
to the winding during the time 
the operator can steadily and con- 
tinuously crank the device. There- 
fore, its use is limited to an ob- 
servation of insulation resistance 
during the first few seconds when 
the value is rapidly changing, due 
to the winding being charged, and 
any reading taken cannot be con- 
sidered the true insulation resist- 
ance. This rate of change indi- 
eates the rate of volume charge 
of the insulation or its dielectric 
absorption. A motor-driven Meg- 
ger will overcome the short time 
limitation. 

The Megger provides a simple 
method, satisfactory for short time 
tests of electrical machines and 
circuits. - It should be used with 
intelligence, however, and the 
reckless use of “infinity” obtained 
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from any low range instrument 
should be avoided. 

The micro-ammeter and elec- 
tronic bridge require a separate 
source of voltage supply. Of the 
two, the micro-ammeter method 
requires the highest voltage, utiliz- 
ing 500 v., d.c. from a constant 
potential source, preferably un- 
grounded. The micro-ammeter 
method permits very accurate 
readings if a constant potential 
d.c. source of 500 v. and a micro- 
ammeter with scales of 0-10 and 
0-100 are available. As shown in 
the diagram of connections of this 
method in Fig. 1, a series resistor 
should be used if necessary to 
limit the current at the voltage 
used to the capacity of the meter, 
and a voltmeter across the supply. 

The electronic bridge can be 
obtained for operation at 110 v. 
and 25 to 60 cycles if desired, as 
it employs a built-in rectifier 
which is properly regulated and 
filtered. The output voltage of 
this bridge is 500 v. dc. The 
electronic bridge, as commercially 
available, utilizes the direct-cur- 
rent Wheatstone bridge which has 
adequate sensitivity for indicat- 
ing the bridge balance through 
the use of a vacuum-tube volt- 
meter. In spite of its name, the 
bridge is easy to read and operate, 
and weighs less than 30 lb. inelud- 
ing built-in power supply. It ap- 
plies 500 v. to the part on test 


and its other advantages are low 
cost and it can be “plugged-in” 
to any 110 v., a.c. 25 to 60 cycle 
outlet. The instrument has a 
range of from 100,000 ohms to 
1,000,000 megohms and its controls 
are direct-reading in megohms, no 
ealeulations being required. An- 
other feature of the bridge is the 
“ouard” terminal. This is very 
useful to eliminate any error due 
to surface leakage. The schematic 
diagram of the bridge is shown 
in Fig. 2. In ordinary testing, it 
is not always practicable or de- 
sirable to use the guard circuit for 
the effects of surface leakage may 
be those contributing to the fault. 

The operating voltage of the 


Effect of moisture or dirt upon the 
insulation resistance 
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equipment to be tested must be 
considered as rotor voltages are 
usually much lower than stator 
voltages, except in the case of 
the wound rotor induction motor. 
For this reason, the application of 
higher than 500 v. to the winding 
should be avoided. 

As stated earlier, insulation re- 
sistance changes rapidly after the 
application of voltage.» In spite 
of this fact, it has become a prac- 
tice to use the apparent value 
as taken at the end of 1 min. ap- 
plication of voltage. This practice 
is reasonably satisfactory for 
study of most insulations. It is 
not, however, sufficient for wind- 
ings of high voltage equipment, 
as these windings often require 
many hours to reach equilibrium. 
The slope of the curve obtained 
by plotting insulation resistance 
against time over a 15 min. period 
will throw an interesting light 
upon insulation condition as il- 
lustrated in Fig. 4, for the time 
required to charge up a wet or 
dirty winding is much less than 
required for the same winding that 
is clean and dry. An exception 
to this are machines operating at 
high voltage whose stator end 
windings are treated with Coronox 
for corona elimination. The ef- 
fect of the semi-conducting treat- 
ment used can be seen in the 
change in slope of curve as shown 
on Fig. 5. Figure 3 illustrates 
the use of the electronic bridge. 
High values of insulation resist- 
ance must not be construed 
as representing high dielectric 
strength, for an insulation may 
be damaged mechanically and 
have a very high resistance, yet 
it will fail at a relatively low 
potential test voltage. For this 
reason, when a machine that is 
enclosed has suffered an accident 
it is not enough to merely “Meg- 
ger” the stator and rotor. Instead 
the machine should be examined 
for mechanical damage before re- 
turning to service. 

After an initial reading of an 
equipment has been taken, - the 
process should be repeated using 
the same instrument, and results 
recorded. The frequency of these 
readings depends upon the appli- 
cation and may vary from 1 wk. 
to 6 mo. There are no hard and 
fast rules which can be laid down 
for insulation resistance, but it 
is known that several readings 
plotted at about the same value 
followed by one or more points 
of much lower value, give an in- 
dication of moisture, dirt or insu- 
lation deterioration. This is only 
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true if the values are co-ordinated 
with temperature, as insulation 
resistance fluctuates with tempera- 
ture and humidity. It is for this 
reason that winding temperature 
must be recorded every time in- 
sulation resistance is taken. The 
effect of temperature can generally 
be caleulated by the following 
formula: 


R=rC 
where 

R=—Insulation resistance at 
higher temperature (T 
deg. C.) 

r=—TInsulation resistance at 
lower temperature (t 
deg. C.) 

C = Constant 


For Class A (A.LE.E.) 
insulation = 0.44 
For Class B (A.I.E.E.) 
insulation — 0.68, ex- 
eept for high voltage 
units which do not have 
the same temperature 
coefficient. 
n = Exponent (T° — t°) + 10 
T=—Higher _ temperature, 
deg. C. 
t = Lower temperature, deg. C. 





Fig. 5. Effect of "Coronox" treatment on 
the insulation resistance-time relationship in 
a completely wound machine 


With temperature corrected 
for, there will be cases where the 
values or points of the record 
chart fall so low that something 
must be done to raise the resist- 
ance in order to make the machine 
safe for operation. There are 
some machines, however, which 
have a low resistance which does 
not change. Such a machine is 
probably safe to operate, but an 
effort should be exerted to find 
the cause of the low values and 
correct same. 

In considering low values, the 
insulation resistance of clean, dry 
windings, to meet the A.LE.E. 
rules, should be in -megohms 











equal to: 
E, 


(Kv-a -- 100) + 1000 


_ 





where 
R; = Insulation resistance 
E, = Rated voltage of the ma- 
chine 
Kv-a = Rated kv-a. for a.c. ma- 
chines or kw. for d.c. ma- 
chines. 
In conjunction with this elaborate 
rule, many maintenance engineers 
follow the practical value of “one 
megohm per 1000 v.”, which fits 
closely into the formula especially 
for ratings up to 5000 kw. 

Many prefer periodic applica- 
tion of high voltage tests to wind- 
ings in spite of possible break- 
down. This sort of testing must 
be controlled carefully and intel- 
ligently. All windings, when new 
and before leaving the factory, 
have successfully withstood high- 
potential tests as prescribed by the 
A.I.E.E., namely: 

For stators — Twice normal 

voltage + 1000 v. 

For rotors = Ten times exciter 
voltage, except induction 
motor wound rotors, which 
are tested the same as 
stators. 

It has long been realized that 
dielectric tests impose a stress 
upon the winding and if repeated 
frequently enough may be directly 
the cause of failure. For this 
reason, the use of such tests in the 
field have varied widely. Any re- 
paired winding is no stronger than 
the weakest coil that was not re- 
placed, so any testing increases 
the possibility of further damag- 
ing the winding. Therefore, the 
test of any repaired winding 
should be limited to 70 per cent 
of the original factory test. Pe- 
riodic tests of equipment should 
not be made at voltages over 60 
per cent of factory tests. Com- 
plete rewinds should be tested the 
same as new equipment. 

Much has been printed regard- 
ing the cleaning and treatment of 
windings in varnish to raise in- 
sulation resistance. In passing, 
it is important to consider. the 
application of the machine before 
indiscriminate treatment is ap- 
plied. Where one winding re- 
quires a hard, glossy finish to 
protect against moisture or oil, 
another must have a tough re- 
silient “hide” to withstand bom- 
bardment of foreign material in 
the air stream. Therefore, con- 
sult your manufacturer for the 
correct materials and _ proper 
application of them. 





POWER PLANT ENGINEERING 





The Part of Correct Lubrication in 


Equipment Maintenance 


BY SAM S. HANSEN 


Chief Lubricating Engineer 
General Petroleum Corp. of California 





Part |. Plant workers can do much toward helpful co-operation with the Mainte- 
nance Department to keep equipment in good condition and production at a 
maximum. Thousands of new maintenance men, oilers, machinists, and engi- 
neering apprentices are filling new jobs and it is hoped that some of the 
practical suggestions given here will help to make their work easier and more 
effective, and that our National War Program may move forward with ever 
increasing strides. Part | of this two-part serial deals principally with the lubri- 
cation problems of steam turbines. Part Il, to be published in a subsequent 
issue, will take up the lubrication of air compressors and electric motors 





COTMDREVENTIVE MAINTE- 
NANCE” under conditions 
of stress for maximum production 
is an important activity of the me- 
chanical department in national 
war industries. Excellent care taken 
of mechanical equipment results in 
the following principal benefits : 

. Uninterrupted production of 
essential war materials. 

. Increased speed of output. 

. Freedom from breakdowns 
and repairs. Repair labor 
costs reduced. 

. Economical operating costs, 
because of elimination of 
purchase of expensive re- 
placement parts, which may 
also be difficult to obtain. 

5. Power consumption reduced. 
The efficiency of the mechanical 
maintenance department can be 
judged by the size of the scrap pile 
in back of the repair shop. Is it 
filled with worn-out armatures and 
shafts, scored cylinders and pistons, 
broken valves and gears, burned out 
bearings, broken balls and races, 
and parts which have become in- 
operative because of rusting or cor- 
rosion, or deposits left behind by 
poor lubricants? Is the shop bris- 
tling with activity in repairing 
worn-out parts? Is the mechanical 
department judged by its ability 
to repair broken down machinery, 
or by its ability to prevent wear 
and breakdowns? The latter may 
appear less spectacular, but it is 
certainly the way to gage the ability 
of the maintenance department. 

Correct lubrication plays a 
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somewhat obscure, but exceedingly 
important part in any plant which 
is straining for maximum produc- 
tion. As an example of this point, 
suppose that the oil film in the tur- 
bines of the main power plant 
should fail. If failure of this film 
occurred for as little as 1 min. the 
turbine bearings would be de- 
stroyed and the whole plant would 
be down. The same analysis, of 
course, also applies to any main 
item of plant machinery. 

The important part played by 
good lubricants has been realized 
by the majority of capable mechan- 
ical men the country over since the 
inception of the defense program. 
This point has been proven by the 
fact that the use of first quality 


lubricants has exceeded the general- 


gains in industrial activity. See- 
ondary quality oils and greases are 
being replaced by first quality lu- 
bricants. 


Obtaining Trouble-Free Operation 


The whole purpose of this ar- 
ticle, however, is the writer’s de- 
sire to emphasize the point that a 
sound maintenance program de- 
pends upon several major steps 
which are all interrelated and the 
final result of trouble-free opera- 
tion, cannot be attained without 
due consideration of each. These 
main steps are: 

1. Setting equipment in good 
mechanical condition before expect- 
ing maximum output of power or 
production. 

2. Establishing a systematized 


routine for regular periodic care of 
machines and equipment. 

3. Selection of correct lubri- 
cants and using them in the right 
way and right amount. 

To illustrate the application of 
these rules, let us analyze the opera- 
tion of several principal classes of 
industrial equipment which are 
common to many diversified indus- 
tries. 

Steam Turbines 

Turbo-generator sets, as is the 
case with most electrical equipment, 
are exceedingly reliable and will 
give constant trouble-free operation 
day in and day out, month after 
month, and even year after year, 
with little cause for major repairs, 
if a simple operating routine is 
regularly followed. 

One of the most essential fea- 
tures to watch, as all experienced 
turbine men will agree, is the con- 
dition of the turbine glands. Wear 
and maladjustment of these parts 
ean take place very gradually 
through a period of time without 
detection. Gradual leakage of blow- 
by steam and condensate along the 
turbine shaft into the bearing ped- 
estals and lubricating system will 
cause a build-up of moisture in the 
circulation oil. Small amounts of 
water, even in quantities of 1 per 
cent, can cause the formation of 
emulsion and _ liver-like sludges, 
which accumulate over oil screens, 
through sumps, oil storage tanks 
and the oil circulation system. The 
oil flow may be seriously impeded 
or restricted. In severe cases where 
excessive quantities of moisture are 
present, bearings may be burned 
out, or the correct functioning of 
the governor system threatened. 
Moisture and water vapors lead to 
rusting of the circulation system or 
governor parts. Iron oxide in the 
lubricating oil acts as a powerful 
catalyst in hastening oil deteriora- 
tion, increase in organic acidity and 
dangerous sludges. 

Sludges become less soluble in 
an oil as the temperature decreases, 


85 





pe im ae seo oe wi 


With correct lubrication modern steam turbo-generator sets will give long continuous 
trouble free service 


and for this reason they settle out 
rapidly in the cooler parts of the 
system. Oil cooling coils become 
coated with a layer of sludge and 
emulsion. This film acts as a heat 
insulator and interferes with proper 
heat transfer. An elevated tem- 
perature of as little as 20 deg. F. 
of the circulating oil greatly ac- 
celerates oil oxidation and the life 
of the entire batch of oil may be 
reduced as much as 50 per cent. 

Stray electrical leaks in the gen- 
erator or exciter cause electrolysis 
of the oil. When this phenomena 
occurs, the current as it flows from 
the shaft or bearing carries off 
with it small particles of metal, 
which are either deposited on the 
metal surface representing the op- 
posite pole, or become entrained in 
the oil stream. Moisture in the oil 
stream is broken down by electrol- 
ysis and oxygen is released in the 
nascent state. In this form it ac- 
tively attacks the oil and sludges are 
rapidly formed. Therefore, it is 
evident that insulating materials 
should always be installed between 
bearing pedestals and the bedplate 
to prevent the flow of stray cur- 
rents. 

Excessive pressures carried on 
the lubricating oil system cause the 
oil to rush into bearing reservoirs 
or through relief valves at high 
velocity. This encourages aeration 
and foaming and rapid oxidation. 
It has been found that in lubricat- 
ing systems where efforts are made 
to restrict the entry of air into the 
oil that its life is increased by sev- 
eral hundred per cent. 

Oil storage tanks should always 
be vented. This prevents escape of 
water vapors which would other- 
wise condense on the underside of 
the tank covers and drip back into 
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the oil, carrying dirt and rust along 
with them. In war plants a potent 
means of sabotage is the addition of 
small percentages of iron oxide or 
metal filings. Excessive oil sludg- 
ing is the immediate result. All oil, 
no matter how high its quality, or 
irrespective of whether or not it 
contains chemical inhibitors, is sub- 
ject to gradual oxidation and con- 
tamination with foreign impurities. 
It is for these reasons that a peri- 
odie check-up on its condition in 
the chemical laboratory is a valu- 
able service to the power plant en- 
gineer. It is a safeguard against a 
sudden sludging condition, loss of 
bearings and turbine outage. 

Summarizing much of the above 
then, and suggesting an operating 
routine which will prevent major 
repairs and the loss of power pro- 
duction in the factory or plant 
straining for rapid production of 
defense equipment, the following 
program may be instructive: 

1. Maintain turbine glands and 
seals in excellent condition. 

2. Maintain a daily log of oil 
temperatures in and out of the 
cooler. There should always be a 
heat loss of approximately 20 deg. 
F. Sludge on the inside of oil 
cooler tubes or scale on the outside 
should not be allowed to accumulate. 

3. Insulate bearing pedestals to 
safeguard against electrolysis. 

4. Vent oil storage tanks. 

5. Check manufacturer’s recom- 
mendations to be sure that oil pres- 
sures and temperatures are being 
earried at the proper point. 

6. Prevent localized hot spots in 
the oil circulation system. 

7. Purify the oil either continu- 
ously or periodically by a centri- 
fuge, filter or batch settling method. 
Check its condition periodically in 


the chemical laboratory. (This 
service is usually rendered without 
charge by the oil supplier.) 

8. Use a high quality turbine oil 
purchased from a reputable sup- 
plier. 

Selection of Lubricant for Steam 
Turbines 

A popular misconception which 
has existed since the early days of 
the petroleum industry is that a 
lubricant can be selected on the 
basis of its physical specifications. 
The inaccuracy of this procedure 
is due to the fact that the perform- 
ance value of an oil is related to its 
chemical composition, and only in 
a general way to its physical prop- 
erties. The chemical make-up of an 
oil is exceedingly complex, as mil- 
lions and billions of molecular 
structures constitute each drop of 
lubricant. The architectural struc- 
ture of the molecule is related not 
only to the number of carbon and 
hydrogen atoms in combination, but 
also to the form in which the com- 
bination takes place. It is this 
chemical make-up of the oil which 
governs : 

(1) Its stability in service, i.e., 
its resistance to oxidation, with the 
resultant formation of organic 
acids and sludges. 

(2) Its corrosive tendencies. 

(3) Its oiliness characteristics. 
7 (4) Useful length of its service 
ife. 

The chemical composition of a lu- 
bricant is governed by the follow- 
ing: 

(1) Type of crude from which 
oil is refined. 

(2) Type of refinement. 

(3) Degree of refinement. 

(4) Presence or absence of 

chemical addition agents. 
Thus two different oils may have 
the same or similar viscosities, flash 
and fire points, colors, neutraliza- 
tion numbers, gravities, pour points, 
ete., and still be very different 
chemically. 

To illustrate this difference be- 
tween an oil’s physical specifica- 
tions and its chemical composition, 
let the reader assume for a moment 
that he intends to hire a man for 
a job. The applicant is not selected 
on the basis of his physical char- 
acteristics, i.e., color of hair, eyes, 
complexion, weight or height, but 
instead, because of those more in- 
tangible character traits, such as 
ambition, honesty, loyalty, intelli- 
gence and congeniality. 

Thus, the lubricants buyer in 
the purchase of the most suitable 
oil for a turbine should lean heavily 
upon— 

(1) The integrity of the manu- 
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facturer from whom he purchases 
his lubricants. 

(2) The advice of the equip- 
ment builder. 

(3) His own experience with 
lubricants on similar equipment. 

(4) The proven service value 
of the oil. 

If all of these factors have been 
duly considered, then the following 
physical. specifications will cover 
approximately the further suitabil- 
ity of the lubricants in question: 


(1) For direct connected tur- 
bines which are lubricated by a cir- 
culation system: 

. Viscosity at 100 deg. F—140 

to 170 in.; at 210 deg. F— 

40 to 50 in. 

. Gravity—24 to 30. 
. Flash—360 to 410 deg. F. 
. Fire—380 to 450 deg. F. 

. Pour Point—5 to 15 deg. F. 

. Color—1 to 3. 

. Carbon Content—0.01 to 

0.05. 

. Neutralization Number—0.0 

to 0.005. 

Additive—Optional. 

(2) For indirect connected tur- 
bines where gearsets coupling tur- 
bine and generator are lubricated 
on same circulation system as bear- 
ings: 

a. Viscosity at 100 deg. F.— 

280 to 325 in. ; at 210 deg. F. 

—47 to 55 in. 

. Gravity—24 to 30. 
. Flash—370 to 430 deg. F. 
. Fire—390 to 460 deg. F. 

. Pour Point—0 to 15 deg. F. 

. Color—1 to 3. 

. Carbon Content —0.05 to 

0.20. 

. Neutralization Number — 

0.005 to 0.02. 

i. Additive—Optional. 

(3) Turbines with Ring Oiled 
Bearings: 

1. Temperatures between 125 

deg. F. and 140 deg. F. 

a. Use same product de- 
scribed under No. 1. Di- 
rect connected turbines 

‘ with circulation systems. 

2. Temperatures between 140 

deg. and 180 deg. F. 

a. Viscosity at 100 deg. F. 
—600 to 750 in.; at 210 
deg. F.—55 to 65 in. 

. Gravity—24 to 30. 

. Flash—400 to 460 deg. F. 

. Fire—420 to 500 deg. F. 

. Pour Point—0 to 20 
deg. F. 

. Color—1 to 5. 

. Carbon Content—0.01 to 
0.65. 

. Neutralization Number 
—0.005 to 0.01. 
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i. Additive—Optional. 
3. Temperatures above 180 
deg. F. 
a. Viscosity at 100 deg. F. 
—1500 to 2500 in. ; at 210 
deg. F.—85 to 125 in. 
. Gravity—23 to 29. 
Flash—450 to 510 deg. F. 
. Fire—480 to 570 deg. F. 


. Pour Point—5 deg. F. to 
30 deg. F. 

. Color—3 to 6. 

. Carbon Content—0.50 to 
1.25. 

. Neutralization 
—0.01 to 0.03. 

. Additive—Optional. 

(To be continued. ) 


Number 
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40,000-Hp. Motor Drive for 
Army Wind Tunnel 


Propeller assemblies for the new wind tunnel for 
testing large size airplane parts and models at 
Wright Field are driven by a 40,000-hp. variable 
speed motor, the largest of its kind ever built. The 
features of the installation described here were cov- 
ered in greater detail in a paper by A. M. Dickey, 
C. M. Laffoon and L. A. Kilgore before the A.I.E.E. 
Winter Convention in New York City in January 


Bl io NEW WIND TUNNEL of 
the U. S. Army Air Corps, 
Dayton, Ohio, soon scheduled for 
operation, will enclose wind veloci- 
ties of 400 m.p.h. and greater for 
testing large size airplane parts 
and models. The air is to be cir- 
culated by two propeller assemblies 
mounted on a common shaft and 
operated in series to produce the 
necessary high pressure. The pro- 
peller assembly is driven by a 
Westinghouse 40,000-hp. variable 
speed, wound-rotor type induction 
motor, which has a top rotational 


~ 


Fig. |. 


speed of 300 r.p.m. (327 r.p.m. syn- 
chronous speed), and is the largest 
unit of this type built to date. It 
is essential in this application to 
obtain close speed regulation over 
a wide speed range. 

The Wright Field wind tunnel 
is designed with a cross-section suf- 
ficiently large to accommodate full- 
size plane sections or parts, and 
large size complete models, with 
wind velocities of 400 m.p.h. or 
greater. Since the output from the 
motor is eventually absorbed by the 
circulating air, it is obvious that 


Plan view of the Wright Field wind tunnel. Air is circulated in a counter clockwise 


path through the test section (a) at the propellers at (b) which are turned by the motor 
(c) through a long shaft. The motor eon . for power recovery and speed control 
are at 
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Fig. 2. Closeup of the stator in the 40,000-hp. motor used to drive the 40-ft. propellers 
which produce a wind of 400 m.p.h. 


the temperature of the air would 
continue to rise until the rate of 
heat loss dissipated by the tunnel 
became equal to the rate of input 
to the air, if complete recirculation 
were used. When operating under 
full-speed conditions with 40,000- 
hp. motor output, the air tempera- 
tures would become excessive and 
it is thus necessary to resort to par- 
tial circulation. Sufficiently large 
inlet and outlet openings are pro- 
vided at appropriate sections of the 
tunnel so that approximately 30 
per cent make-up air is provided 
and the gas temperatures kept 
down to tolerable values. Each of 
the two-stage propellers which cir- 
culate the air has 16 wood blades, 
approximately 40 ft. in diameter 
at the tips. The propeller assem- 
blies, including rotating blades, 
supporting hubs, and stationary 
guide vanes, were designed by the 
Air Corps engineers at Wright 
Field. The general arrangement of 
the tunnel and propelling equip- 
ment is as shown in Fig. 1. 


Driving Equipment 

The largest wind tunnel in 
operation at the time the Wright 
Field wind tunnel was originally 
planned, had two 4000-hp. driving 
motors (8000 hp. total). A wind 
tunnel requiring five times as much 
driving power was a large step 
forward. It was also desired to use 
a single driving motor in order 
to avoid possible difficulties in as- 
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sembly and complications in the 
operation of the equipment. Al- 
though a 40,000-hp. wound-rotor 
induction motor had not been here- 
tofore contemplated, the electrical 
manufacturers had no misgivings 
in regard to the feasibility of build- 
ing it, on account of the fact that 
synchronous motors of much greater 
capacity had been built for both 
300 and 600 r.p.m. The motor char- 
acteristics—power factor, starting 
kv-a., and speed control, were in- 
fluenced to an appreciable degree 
by conditions associated with and 
requirements of the main power 
supply system. In order to main- 
tain speed practically constant at 
any value over a wide speed range 
with minimum energy require- 
ments, a speed control system was 
chosen which provided for return- 
ing the power from the rotor of 
the main induction motor to the 
a.c. supply system. The main rotat- 
ing auxiliary equipment required 
to accomplish this result consists 
of two ac., d.c. motor generator 
sets. The a.c. elements of both sets 
are salient-pole synchronous units 
with d.c. excitation. 

In one set, the a.c. motor re- 
ceives its power supply from the 
rotor of the main drive motor, and 
operates as a synchronous machine 
at the slip frequency over the en- 
tire speed range of the main motor. 
The second set has the a.c. genera- 
tor electrically connected to the 60 
eyecle main supply system, and 


operates at constant synchronous 
speed. 


Starting and Operation of Equipment 


The unit can be started either 
from the main driving motor or 
from the a.c. element of the con- 
stant speed motor-generator set. 
When starting from the main mo- 
tor, no excitation is to be provided 
for the d.c. and a.c. elements of the 
auxiliary sets. When power is ap- 
plied to the stator of the main mo- 
tor, the rotors of the main motor 
and variable speed set start to roll 
and accelerate in speed. The speed 
reached by the rotor of the main © 
motor will be relatively low due to 
the fact that the output of the main 
motor rotor winding is limited pri- 
marily to the losses of the variable 
speed set. The speed of the vari- 
able speed set will be relatively 
high, for its speed is determined by 
the slip frequency of the main driv- 
ing motor. If excitation is applied 
to the field of the a.c. element of 
the variable speed set, it will pull 
into synchronism with the rotor of 
the main motor. The constant speed 
set can then be started from either 
the d.c. or the a.c. end. If started 
from the d.c. end, it will be neces- 
sary to synchronize the a.c. end 
with the main power supply. When 
the constant speed set is started 
from the a.c. end, it is necessary 
to adjust the excitation of the d.c. 
elements of both sets, so that there 
will be no appreciable interchange 
of d.e. power. When starting the 
main drive from the a.c. end of the 
constant speed set, the stator of the 
main motor should be left on open 
circuit ; the connections for the re- 
mainder of the equipment should 
be normal, and the excitation of the 
two d.ec. units adjusted so that the 
d.c. element of the constant speed 
set delivers power as a generator 
to drive the d.c. element of the 
variable speed set as a motor. Both 
sets are then brought up to full 
synchronous speed in the conven- 
tional manner. The rotor of the 
main motor remains at standstill 
and the voltage induced in the 
stator has the same frequency as 
that supplied to the rotor. The ex- 
citation of the a.c. and d.c. ele- 
ments of the variable speed set are 
then adjusted so that the voltages 
of the main motor stator are in 
synchronism with the voltage of 
the supply system. When the volt- 
ages have the same magnitude, fre- 
quency, and have approximately 
correct phase position, the main 
motor supply switch can be closed 
without the interchange of an ap- 
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preciable amount of power between 
the main motor and the supply 
system. 

There is thus no flow of power 
between the rotor of the main mo- 
tor and the stator of the a.e. 
element of the variable speed set, 
and hence no torque is produced to 
accelerate the rotor. By increasing 
the excitation of the d.c. end of the 
variable speed set, its speed will 
tend to decrease and its voltage in- 
crease so that it functions as a 
generator and supplies power to 
the d.c. end of the constant speed 
set. This power is then returned to 
the supply system by the a.e. ele- 
ment of the constant speed set. At 
the instant the speed of the variable 
speed set starts to drop, the initial 


angular displacement between its 
voltage and the voltage of the main 
motor rotor winding produces a 
secondary current which reacts 
with the magnetizing flux to pro- 
duce a motor torque to turn and 
accelerate the rotor. As the speed 
of the variable speed set decreases, 
the speed of the main rotor in- 
creases and both elements maintain 
synchronism at the slip frequency 
of the main motor. 

Hither of the two methods of 
starting is practical and satisfac- 
tory. The method of starting from 
the relatively small constant speed 
set was adopted due to the fact that 
less complication is involved in the 
starting equipment and less shock 
to the supply system occurs. 


William DuBois Duddell 


Ir Is HIGHLY probable that the 
world’s present knowledge of elec- 
trical phenomena, especially that of 
alternating currents would not be 
nearly as complete without the re- 
sults obtained by the use of a highly 
important instrument, the oscillo- 
graph. This instrument was the 
first and most notable invention of 
William Duddell. 

This little biography of William 
Duddell appeared in a recent issue 
of the Ohmite News issued by the 
Ohmite Manufacturing Co. of Chi- 
cago, but it is of such fundamental 
interest to all users of electrical 
instruments that we are glad of the 
opportunity of reprinting it here. 

William Duddell was born in 
England in 1872, but because of 
delicate health, he was educated in 
Cannes, France. As a child he 
showed great mechanical ingenuity, 
and, after his schooling, he served 
an apprenticeship as an engineer 
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Fig. |. Vibrator in Duddell Oscillograph 
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at Colchester. In 1893 he went to 
the City and Guilds Institute where 
he stayed for several years because 
of the excellent facilities for experi- 
mental work. Later he opened an 
office of his own in Victoria Street, 
London. 

The present day recording oscil- 
lographs of the galvanometer type 
all utilize the same basic principles 
incorporated in the first recording 
oscillograph developed by Duddell 
in 1894. The device, which is illus- 
trated above, consists of a modified 








Fig. 2. Duddell Thermo-galvanometer 


moving coil galvanometer combined 
with a rotating or vibrating mirror 
and a moving photographic film or 
plate. Briefly described, the gal- 
vanometer or vibrator portion con- 
sists of two parallel conductors 
made of thin phosphor bronze 
looped over a pulley. A very small 
mirror is attached to both strips 
of phosphor bronze. The assembly 


is mounted between the poles of a 
powerful magnet. A guide block 
placed at the top of the pole pieces 
limits the vibration of the conduc- 
tors to the portion directly in the 
magnetic field. When a current is 
passed through the strips, one strip 
advances while the other recedes 
thus causing the mirror to rotate 
about a vertical axis. 

The entire vibrator is immersed 
in oil, the purpose being to damp 
its movement. A source of light is 
arranged so that the beam is re- 
flected by the mirror to a photo- 
graphic film or plate. When an 
alternating current passes through 
the strips, the mirror, and therefore 
the spot of light from the reflected 
beam, oscillates back and forth as 
the current varies. When the pho- 
tographic film is moved at right 
angles to the direction of motion of 
the spot of light, an image of the 
alternating current wave form re- 
sults. 

In 1904 Duddell saw the need 
for a sensitive alternating current 
galvanometer for current measure- 
ment at radio frequencies and 
adapted the Boys’ radio-micro- 
meter for this purpose. The moving 
system of the Boys’ instrument 
consisted of a single turn of silver 
wire at the bottom of which was a 
tiny thermocouple of bismuth and 
antimony. This unit was suspended 
between the poles of a strong mag- 
net’ by means of a fine quartz fibre, 
to which was attached a small mir- 
ror. Deflections were read with a 
lamp and a scale. Duddell’s contri- 
bution to this instrument was the 
addition of a heating unit mounted 
just under the thermocouple (see 
illustration). The current to be 
measured passes through the heat- 
ing resistor and the heat developed 
is carried to the thermocouple by 
convection and radiation. The cur- - 
rent generated by the thermocouple 
flows through the silver loop which 
is deflected by electrodynamie ac- 
tion. The modern thermo-galvano- 
meter is more stable in operation 
because the heating unit is in direct 
contact with the thermocouple. The 
indications of the instrument are 
proportional to the square of the 
current, and, beacuse it is practi- 
cally free of inductance, it may be 
used to measure current at high 
frequencies. 

Duddell’s contributions to elec- 
trical science were widely recog- 
nized and he held office in several 
learned societies, besides being a 
Fellow of the Royal Society. He 
died on November 4, 1917. 
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A.S.M.E. Discusses 
Production and Maintenance 


TARTING early on Monday 

morning with simultaneous ses- 
sions on aviation, flame harden- 
ing and plastics, the Semi-Annual 
Meeting of the American Society of 
Mechanical Engineers held in 
Cleveland, O., left no open period 
during the entire three days from 
June 8 to 10. With approximately 
1000 in attendance, nearly all with 
new problems confronting them in 
the production of war materials, 
there was an exchange of ideas 
which was conducive to helpful 
discussions. 

Engineers are thoroughly con- 
vineced that although equipment 
alone cannot win the war, the sol- 
dier in the field, on the water or 
in the air must be provided with 
every advantage that American 
science, engineering and produc- 
tion can get to him, and it was 
along these lines that thoughts 
were directed during the luncheon 
periods and the banquet held 


Tuesday evening. 
On Monday Edwin B. Newton, 


director of technical service of the 
B. F. Goodrich Co. dealt with the 
part rubber is taking in the con- 
duct of the war. Tuesday William 
B. Stout, president of the Stout 
Engineering Laboratories of Dear- 
born, Mich., painted a word pic- 
ture of what may be expected in 
the aviation field during the near 
future. At the banquet, James W. 
Parker, vice-president of the De- 
troit Edison Co. and president of 
the A.S.M.E. outlined his thoughts 
on the duties of engineers during 
this war period, and was followed 


in the program by Sir Louis Beale 
of the British Supply Council in 
North America. In his opinion, the 
United Nations have won the battle 
of production, are winning the 
battle of transportation and will 
win the battle of combat. Ameri- 
cans are now fighting with equip- 
ment equal to that of the enemy— 
with a courage, a skill and brain 
work that make the final result 
certain. He urged industrialists, 
technicians and war workers to 
hold fast to the doctrine that free 
people, working in free counries, 
could outproduce the slave labor 
of slave countries. 

Nominations for 1948 officers of 
A.S.M.E. were announced .as: 
President, Harold V. Coes, Vice- 
President, Ford, Bacon & Davis, 
Inc., New York, N. Y.; Vice-presi- 
dents, Joseph W. Eshelman, 
Thomas E. Purcell, Guy T. Shoe- 
maker, Walter J. Wohlenberg; 
Manager, Roscoe W. Morton, 
Albert E. White, and Alexander 
R. Stevenson, Jr. Next year the 
Semi-Annual meeting will be held 
in Los Angeles, Calif. 


Round-Table Discussions 


Conservation, reclamation and 
substitution in aireraft and air- 
eraft parts manufacture were sub- 
jects discussed at a round-table 
session conducted under the able 
leadership of F. C. Crawford who 
maintained a live interest in the 
subject by having the ideas of lead- 
ing manufacturers presented by 
over thirty engineers or other rep- 
resentatives qualified to give de- 


Fig. |. James W. 
Parker, A.S.M.E. 
President, and Sir 
Louis Beale of the 
British Council of 
North America, were 
the principal speak- 
ers at the banquet 


Harold V. Coes, nominated for 
A.S.M.E. President in 1943 


Fig. 2. 


tails of the ideas put into practice. 

In the second of these round- 
table sessions, power plant prob- 
lems of current interest were dis- 
eussed under the chairmanship of 
R. M. Van Duser, Jr., of the De- 
troit Edison Co. 

So varied were the opinions re- 
garding the causes and prevention 
of soot and slag on boiler heating 
surfaces that no specific conclu- 
sions could be drawn. Where, 
however, unsatisfactory operation 
along this line is experienced, the 
general opinion was that improved 
combustion conditions are required. 

Ammonia in feedwater came up 
for discussion and the opinion was 
expressed that ammonia attacks 
the copper, brass and bronze it 
contacts in the feedwater lines but 
does not damage the ferrous 
metals. The dissolved copper car- 
ried into the boiler has a tendency 
to deposit in corroded pits and 
crevices in the boiler metal but no 
evidence is available to indicate 
that these deposits cause corrosion 
of the boiler shell or tubes. 

Operators seem to be agreed 
that steam turbines should be in- 
spected after about six months of 
their initial operation. Beyond 
that period, they may run for 6000 
to 10,000 hr. between inspections 
though many units are run for 
years without being overhauled. 
One of -the most prevalent causes 
of outage is the accumulation of 
sediment deposited on the turbine 
blades. 

Some operators establish pe- 
riods for routine inspection, others 
wait for indications that the unit 
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needs special attention to bring it 
up to normal efficiency. Supervis- 
ory instruments have been found 
helpful in lengthening periods of 
operation which were reported as 
varying from one to three years. 
Expansion of turbine parts should 
be checked carefully at times of 
inspection, according to one oper- 
ator. 

Application of jets of air over 
the fuel bed in boiler furnaces 
started many years ago principally 
as a’means of eliminating smoke, 
but in addition some of these ap- 
plications have proved an aid to 
combustion, as was brought out. by 
H. C. Carroll in his paper on 
aay Applications of Overfire 

ir. 


Modern practice points to the 
use of high pressure air jets, sup- 
plied by power driven fans, ap- 
plied in furnaces to provide tur- 
bulence to prevent stratification ; to 


increase heat releases in furnaces 
of limited volume ; to effect econom- 
ically increased steam production ; 
to replace refractory arches de- 
signed to mix lean and rich gases; 
to reduce the combustible in the 
fly ash when coal is burned in sus- 
pension; and to burn refuse more 
rapidly and smokelessly. 

In order to carry out his studies 
of this problem, the author devel- 
oped a modified laboratory gas an- 
alyzer that could be taken to the 
power plant and there used to mea- 
sure carbon dioxide, oxygen, hy- 
drogen, carbon monoxide and me- 
thane with laboratory precision. 
With the aid of this instrument he 
was able to show, in one applica- 
tion to an underfeed stoker, that 
the total heat loss due to unburned 
gases was reduced from 4.42 per 
cent to 0.84 per cent by the appli- 
eation of overfire air from the 
plenum box. 


Prevent Smoke and Reduce 


Waste S. P. A. Theme 


HROUGHOUT the entire 
meeting of the Smoke Pre- 
vention Association of America 
held in Cleveland, O., from June 
2 to 5, the thought evident in the 
minds of the speakers was ‘‘ Amer- 
ica is at war, our services are at 
the call of the Government.’’ 
It was in this spirit that Thomas 
J. Thomas, associate director in 
charge of bituminous coal in the 
Office of Solid Fuels Coordination 
addressed the opening session. In 
the same spirit J. W. Barkley of 
the Bureau of Mines at one of the 
closing meetings led a discussion 
on how smoke departments can co- 
ordinate their activities with the 
Government’s efforts to aid the 
war industry by making available 
their knowledge and experience 
with fuel-burning equipment in 
carrying out the technical side of 
the general program. And the 
same theme pervaded all sessions. 
On the statistical side, Mr. 
Thomas said that coal provided 
more than 80 per cent of all fuel 
used by the railroads, over 70 per 
cent of the fuel used for generation 
of electricity by the public utilities, 
and approximately 75 per cent of 
the power and fuel used for the op- 
eration of general manufacturing. 
It would be a contribution well 
worth making if everybody who 
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uses coal would practice known 
conservation methods as has been 
done by many of the industries. 
For example, in 1921, the railroads 
required 162 lb. of coal to haul 
1000 gross tons one mile; this was 
reduced to 111 Ib. in, 1941, a sav- 
ing of 32 per cent, or 30,462,504 
tons per year. Electric utilities 
have been outstanding in conserva- 
tion of fuel having reduced their 
requirements from 3.39 lb. per kw- 
hr. in 1920 to 1.34 Ib. in 1941, 
which represented a saving of 
some 97,588,146 tons or 60.2 per 
cent compared with 1920. 
Describing in great detail a 
study of atmospheric pollution 
made recently in metropolitan New 
York, W. F. Davidson of the Con- 
solidated Edison Co. presented 
data collected in a survey under- 
taken to determine the extent to 
which dust emitted from the chim- 
neys of power houses and gas man- 
ufacturing plants within the city 
contributed to the general atmos- 
pheric pollution of the city. Vari- 
ations from day to day and hour to 
hour, he reported, are often very 
large and have no simple explana- 
tion. Results reported, however, 
suggest that there may be a useful 
correlation between wind velocity 
and shade number. There is a 
clearly indicated relation that the 


shade number (dust concentration ) 
varies inversely as the square-root 
of the wind velocity. 

‘*Experience with the survey,”’ 
Mr. Davidson said, ‘‘has empha- 
sized the extreme complexity of the 
atmospheric pollution problem, and 
it has also shown how incompletely 
many of our ideas are formulated.”’ 


The Chimney Problem 


In discussing chimney per- 
formance and its relation to the 
smoke problem, J. G. Mingle stated 
that, insofar as the chimney is con- 
cerned, the reason for the produc- 
tion of objectionable smoke is the 
inability of the chimney to produce 
sufficient available draft to over- 
come the total dynamic draft. Con- 
sequently, the chimney is forced to 
operate at a reduced capacity 
which, in turn, diminishes the re- 
quired air supply for the combus- 
tion process. The operation of 
present chimneys can be improved 
by. a prorating of the air supply 
through the fuel bed and into the 
combustion chamber which will 
diminish the total dynamic draft, 
and, as a result, will enable the 
chimney to deliver more gases. 

Diesel engines, particularly 
those used for driving locomotive 
and automotive vehicles are coming 
into such prominent use as to in- 
vite the attention of smoke abate- 
ment engineers to study their con- 
tribution to city air pollution and 
prevention methods. This problem 
was discussed by René J. Bender of 
the Sinclair Refining Co. who made 
the assertion that the exhaust 
gases of a Diesel engine will con- 
tain no visible smoke nor any ‘of- 
fensive invisible products provided 
the engine is maintained in a satis- 
factory mechanical condition, the 
correct Diesel fuel is used and the 
operator handles his engine con- 
trols correctly. He gave as the 
three fundamental requirements of 
smokeless combustion : Correct pro- 
portion of fuel and air, correct 
temperature, and correct mixture 
of fuel and air. 

A considerable portion of the 
program was given over to the dis- 
cussion of domestic heating prob- 
lems and topics of special interest 
to railroad engineers. 

The newly elected officers for the 
coming year are: Arthur E. Hutch- 
inson of Cleveland, president; 
W. E. E. Koepler of Bluefield, 
W. Va., first vice president ; George 
P. Kenworthy of Decatur, II1., sec- 
ond vice president; and Frank A. 
Chambers of Chicago re-elected sec- 
retary-treasurer., Next year the 
meeting will be held in Pittsburgh. 
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The Oil and Gas Power 


Conference at Peoria 


HE 15TH NATIONAL Oil 

and Gas Power Conference 
was held June 17 to 19 at the Pere 
Marquette Hotel, Peoria, Ill. This 
year this conference was held 
jointly by the Oil and Gas Power 
Division of the A.S.M.E. and the 
Diesel Engine Division of the 
Society of Automotive Engineers. 
As a consequence of this combined 
sponsorship, the meeting was un- 
usually well attended, over 400 
having been registered. The Con- 
ference included an exhibit at 
which many of the late develop- 
ments in the internal combustion 
engine field were displayed by 
some 27 manufacturers. A feature 
of great interest to everybody at 
this exhibit was a captured Mer- 
cedes-Benz aircraft engine loaned 
by Wright Aeronautical Corp. This 
engine was removed from a Mes- 
serschmidt pursuit plane shot down 
over England in 1939. 

Due to the restrictions imposed 
by war, the inspection visits to 
manufacturing plants which usu- 
ally form an important feature of 
these conferences, had to be omit- 
ted. Peoria is the home of the 
Caterpillar Tractor Co. as well as 
other important manufacturing 
concerns and while no visits could 
be made to the factory, Caterpillar 
did however stage a demonstration 
of its Diesel powered equipment 
at the East Peoria Proving Ground. 
This provided an unusual oppor- 
tunity to observe modern large- 
scale Diesel powered dirt moving 
equipment in action. Combined 
with an Old-style Illinois Fish Fry 
on the last afternoon of the meet- 
ing, this proving ground demon- 
stration provided an _ enjoyable 
climax to a well organized, well 
balanced technical conference. 


Round Table 


The technical program com- 
prised three joint sessions of the 
A.S.M.E. and §.A.E. and one each 
of the A.S.M.E. and the S.A.E. A 
round table conference by the two 
societies, on operation and mainte- 
nance under wartime conditions, 
provided an opportunity to ex- 
change views in regard to various 
operating problems and as could 
well be expected, was very well at- 
tended. An interesting result of 
this joint conference was that de- 
spite preconceived notions, when 
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considered in a joint session such 
as this, the respective problems of 
the slow speed, heavy duty engine 
group and of the high speed engine 
group proved not to be essentially 
different. Neither side could pro- 
duce types of troubles which the 
other side had not experienced in 
one way or another. 


Bearings and Joints 


Aside from a very interesting 
address on the Mercedes-Benz air- 
craft engine already referred to, by 
R. W. Young, Chief Engineer of 
Wright Aeronautical Corp., the 
first joint session involved two 
other papers, one on Bearings for 
Diesel Engines by A. B. Willi, 
Chief Engineer of the Federal- 
Mogul Corp. and the other entitled 
‘‘Load Relations in Bolted Joints”’ 
by Prof. T. J. Dolan of the Univer- 
sity of Illinois. 

Mr. Willi’s paper on Bearings 
for Diesel Engines was very com- 
plete and included important data 
on the composition and character- 
istics of various types of bearing 
metals that should be of distinct 
value to both operators and design- 
ers of Diesel engines. Among other 
things which Mr. Willi particularly 
emphasized was the fact that sur- 
face discoloration of a_ bearing, 
while it may indicate corrosion in 
some cases, in many others it is 
quite harmless. Thousands of bear- 
ings, he pointed out, are wastefully 
discarded because the surface is 
discolored, this discoloration being 
incorrectly diagnosed as corrosion 
or something harmful. 

The session on Power Plants in- 
eluded a paper on heat recovery 
from Diesels by F. P. Grutzner of 
Fairbanks, Morse & Co., and one on 
closed cooling systems for Diesels 
by J. W. Bostwick also of Fair- 
banks Morse. A paper on the De- 
sign of Internal-Combustion-En- 
gine Power Plants by G. C. Boyer 
of Burns & McDonnell outlined 
briefly some of the features in- 
volved in modern Diesel practice. 

Although not specifically a 
Diesel engine problem, the most in- 
teresting paper presented at this 
session was one by a young Danish 
engineer, Mr. Troels Warming, now 
mechanical engineer for Nordberg 
Mfg. Co. His paper was entitled 
Power Pulsations between Syn- 
chronous Generators. This subject, 





it is quite obvious, is an electrical 
one but it is more closely associated 
with Diesel than with other types 
of plant operation. 

The final technical session on 
Friday morning was devoted to the 
general subject of engines and com- 
bustion and was a joint session of 
the A.S.M.E. and the S.A.E. Of 
special interest at this session was a 
showing of the N.A.C.A. film on 
detonation phenomena. By means 
of a specially designed quartz win- 
dow fitted in the head of a Diesel 
engine it had been possible to take 
motion pictures of the actual com- 
bustion of the gases in the cylinder. 
The pictures were taken with the 
Edgerton high speed motion pic- 
ture camera at a rate of 2400 
frames per second. It was exceed- 
ingly interesting to be able to ob- 
serve the propagation of normal 
combustion across the cylinder but 
still more interesting was the de- 
tonation at the end of the combus- 
tion cycle that denoted knocking. 

Dr. E. W. Landen of the Ar- 
mour Research Foundation of Chi- 
cago and Dr. L. A. Blane of the 
Research Department of Caterpil- 
lar Tractor Co., presented a paper 
at this session on the subject of in- 
strumentation in the study of 
Diesel combustion. This paper de- 
scribed the ‘‘window technique’’ 
developed for the optical study of 
combustion. In this system a 
quartz port is introduced into the 
cylinder wall through which, for 
example, a spectrograph may be 
used to observe the flame. 


Diesel Smoke 


The effect of Diesel fuel on ex- 
haust smoke and odor was covered 
rather comprehensively in a paper 
by R. S. Wetmiller, Mechanical En- 
gineer, Beacon Labs., Texas Co., 
and Lt. L. E. Endsley, U. S. Army 
Engineers. This paper, necessarily, 
was quite involved but the study 
indicated that while fuels may be 
chosen to give desired results it is 
not possible to obtain all desirable 
results with a single fuel, at least 
not without recourse to additives. 
For example, an increase in cetane 
number or volatility will reduce ex- 
haust smoke and an increase in 
cetane number will reduce exhaust 
odor but an increase in either of 
these properties is accompanied by 
decreased power and economy. 

In this brief report of the meet- 
ing it is not possible to comment 
on all of the papers presented but 
there was sufficient variety among 
them to hold something of interest 
for every one attending regardless 
of his specialized interests. 
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PRACTICAL COAL STORAGE 


WITH 24 p. devoted to this subject elsewhere in 
the issue, another 1000 words would be super- 
fluous except for the universal importance of this 
problem at the present time. Proper coal storage 
is simple even though proper equipment and ade- 
quate storage areas are not available. 


First, the ground should be well cleared. If 
muddy, a thin cinder fill may be used, but this 
should be well sealed on the edges and the coal 
pile should overlap it to avoid air leakage through 
the cinder bed. 


Second, the coal should be stored in layers 
from 2 to 3 ft. deep, avoiding segregation as 
much as possible, or if that cannot be done re- 
mixing as the layer is put down. 


Third, compact each layer, to increase the 
density and reduce air circulation. A tractor is 
ideal for this, but sluicing with water is also effec- 
tive. 


Fourth, seal all slopes, edges, junctions with 
walls, etc., thoroughly with a thick layer of dirt, 
fine coal or bitumen. These are danger points. 
Also crown the top so it will drain uniformly with- 
out cutting gulleys during rain storms. 


Fifth, watch carefully for undue heating, espe- 
cially during the first 3 mo. Temperature read- 
ings are useful and readings of over 150 deg. F. 
are dangerous. Hot spots can usually be de- 
tected on humid mornings by the presence of a 
slight mist or fog, in winter by uneven melting 
of the snow. 


Hot spots can sometimes be smothered by 
recompacting and sealing with fine coal. They 
cannot be cooled with water unless the entire pile 
can be submerged to stop all air flow. As a rule 
it is best to dig them out and use immediately 
or. spread in a very thin layer to cool before 
repiling. Do not start a new pile against an-old 
one, the junction is almost impossible to seal 


properly. 
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Condenser Retubing Pays 


Surface condenser retubed with belled inlets and flush type 
ferrules shows an increased vacuum of 0.66 in. due to better 
heat transfer and more circulating water because of lowered 
friction loss in the water boxes. Flattened brass pipe installed 
between tubes prevents vibration in the tube sheet supports 


By J. B. COTTER* 


HERE SURFACE condenser tubes 

are somewhat old and considerably 
dezincified, it has been proven, by actual 
experience and operating results, that 
the reasonable step to take, from the 
standpoint of efficiency, serviceability 
factor, and production expense, is to re- 
place all the old tubes with new ones, 
preferably of some alloy better adapted 
to local conditions. 

This has been demonstrated by the 
recent retubing of a 35,000 sq. ft. ver- 
tical surface condenser in a large gen- 
erating steam power station in which the 
entire lot of 7425, size 1 in. O. D. by 18 
ft. 3 in. long, tubes were replaced. 

Old tubes were of Muntz metal and 
after 17 yr. of service had become badly 
dezincified, so they were very brittle, and, 
of course, with the surface film collected 
over the years were somewhat deficient 
in heat transfer quality. The new tubes 
installed were of Admiralty metal. 

In the inlet water pass of the conden- 
ser the tubes installed were belled on the 
inlet end, as shown in detail by Fig. 3A. 
This prevents them from slipping down, 
although the main objective for belling 
the tubes was to provide for less entrance 
resistance to the circulating water. The 
tube being belled over a lead ring of 
packing also eliminates air or water 
pockets in the packing glands in the top 
tube sheet under the bell. 

A flared flush type ferrule, Fig. 3C, 
was used on the water inlet end of the 
tubes in the discharge pass of the con- 





_ “Superintendent, Grand Tower Power Sta- 
tion, Central Illinois Public Service Co., 
Grand Tower, IIl 
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DIRECTION OF 
STEAM FLOW —> 


Fig. 1. Horizontal section through the con- 

denser showing how the brass pipe was in- 

stalled to prevent tube vibration. Note at 

A that the flattened pipe projects about 4 

in. outside of the tube bundle to give suf- 

ficient grip for removing the pipe easily 
when tubes must be repacked 
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denser which the tube rests on and it 
too reduces water entrance resistance. 
All tubes were packed with standard 
packing consisting of lead and fibre rings 
on each end of all tubes. The lead rings 
on each end of all tubes provide a perfect 
bond to the tube sheets to eliminate elec- 


trolytic action and possible dezincification 


in individual tubes. 

One of the most important changes 
made during this retube job was the 
installation of flattened brass pipe be- 
tween every other row of tubes, in the 
three sections midway between the tube 
sheets and tube support sheets, to prevent 
tube vibration by placing slight stress on 






















INSTALLED BETWEEN 
TUBES TO PREVENT 
VIBRATION. SEE CAPTION. 
FLARED, FLUSH TYPE FE! 


5 RRULES 
ALL TUBES WHERE WATER 
NTERS 2ND PASS. . 











Fig. 2. Showing the method of installing, 

packing and bracing | in. tubes in a 35,000 

sq. ft. vertical surface condenser. Details of 

the glands, packing and stuffing boxes are 

shown by Fig. 3. Note that for clarity the 

brass pipe is drawn larger than it actually is. 
The dimensions given are correct 


each tube. Figures 1 and 2 plainly illus- 
trate this new method of tube bracing 
as well as the method of belling and 
packing the tubes. 

By actual comparative tests and from 
results of continuous operation before 
and after the retubing was completed, the 
performance of this main unit condenser 
has been amazing and its efficiency has 
increased to an almost astounding degree. 
For comparison of efficiency and per- 
formance, water rate tests were run on 
the turbine-condenser unit prior to, and 
immediatetly following the condenser re- 








Fig. 3. A. Belled tubes at the entrance (top) 
to the first pass. B. Exit ends of tubes in 
both passes (bottom end of first pass, top 
end of second pass). C. Flared flush type 
ferrules used on entrance to second pass bot- 
tom end. Note the shoulder D that prevents 
the tube from dropping. Packing on all 
tubes, lead and fibre rings 


tubing with all temperatures and condi- 
tions identical during the two test periods. 

Results of the comparative tests 
showed an actual physical decrease in 
the absolute exhaust pressure on the tur- 
bine of 0.66 in Hg. This gives a savings 
in steam consumption of 11,750 Ib. per 
hr. when operating the unit at maximum 
conditions as was the case during the 
tests. This outstanding improvement in 
the condenser’s performance and efficiency 
can be attributed primarily to only two 
major contributing factors. 


Table |. Itemized cost of the retubing job 

described in the text. The condenser was of 

the vertical type with 35,000 sq. ft. of 
cooling surface 











MSDES) isis awcioa cco e aitemeed $20,269.00 
CITIES sc cos kere eave eercetens 348. 
PACKING co secs ceacouen esate 1,277.00 
Brass pipe for bracing........ 146.00 
Total matetial oo... 4.405, 22,040.00 
GINS: a 965 eee Sa ow cheers Bs x eps 1,623.00 
OAL OSE oo bce ca Saas Geed $23,663.00 





First, the better heat transfer coeffi- 
cient quality of the new tubes. Second, 
the increased volume of cooling water 
pumped due to decreased entrance loss 
of water entering the new tubes with 
the belled inlet end. 

The actual savings realized as a re- 
sult of this retube job will exceed the 
total cost of retubing in a very few 
years’ time. 

The total cost involved in this major 
retubing job amounted to $23,663.00, 
itemized as shown by Table I. 

Complete retubing of this condenser, 
which included all work of removing old 
tubes, ferrules, packing, etc., and instal- 
lation of all new tubes, ferrules, packing, 
and flattened pipe for tube bracing, re- 
quired only 18 da. or a total of 2016 man 
hours. This was accomplished by using 
three 8 hr. shifts each day; four men 
on the two night shifts and an average 
of six men on the day shift. 
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Pals 
By L. KELLY 


This last month I’ve been busy 
Taking out my old steam pumps. 
It’s going to be quite lonesome 
Without those clickety-bumps. 


They used to keep me company 

On my lonely watch at night. 

They helped me keep my vigil 
’Till the dawning day grew bright. 


I always set my coffee jug 

Upon them when I came. 

They kept the Java nice and warm 
’Twill never be the same. 


Yes, electric pumps are modern 

And they do run quietly. 

But for good, old-fashioned friendliness 
Bring my steam pumps back to me. 


How to Increase the Life of 


Rubber Hose 


By S. H. COLEMAN 


ConsERVATION of all available supplies 
of rubber is essential to furtherance of 
the war effort so industrial rubber hose 
may not be easily replaceable. Here are 
6 ways to slow up its deterioration and 
increase its service life. : 

1. Selection of rubber hose should 
ordinarily be based on the manufacturers’ 
recommendation covering adaptability for 
specific service requirements. Safety is a 
most important factor to be considered 
where steam, compressed air, hot water, 
or other dangerous fluids are to be han- 
dled. In no case should the recommended 
working pressure of a hose be exceeded. 

Except where pressures are very high 
or internal or external service conditions 
are very severe, the exterior rubber cov- 
ering if properly compounded will ordi- 
narily last the life of the hose. Use of 
wire winding or other form of protective 
covering, unless absolutely necessary, is 
not generally recommended, since wear 
may cause breakage, thus leaving the pro- 
jecting jagged ends to jeopardize the 
safety of workmen. 

2. Storage procedure plays an impor- 
tant part in the preservation so the choice 
of a storage space should be dictated by 
the absence of a number of conditions 
that accelerate deterioration of both rub- 
ber and fabric. These are, namely, mois- 
ture, sunlight, high temperatures, and the 
presence of ozone in the atmosphere. 

Moisture or dampness causes hose 
covered with plain woven or braided cot- 
ton fabric to mildew and rot. Sunlight 
tends to destroy the resiliency of rubber, 
promoting cracking or checking. Exces- 
sive heat hardens rubber and may cause 
a breakdown of its mechanical structure. 
Ozone in the atmosphere has a strong 
oxidizing effect on rubber accelerating 
its deterioration. 

In general, the best storage space is a 
cool dry room protected from sunlight, 
high temperatures and ozone concentra- 
tions. Hose should never be stored near 
steam pipes or in boiler rooms. Similarly 
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it is advisable never to place hose near 
generators or other equipment which 
give off ozone so that it is important to 
avoid closed generator or switch rooms. 
3. Couplings and the method of their 
application are important factors affect- 
ing the efficiency and life of the hose. 
Such fittings must be suitable for the 
pressure and service. Clamps must be de- 
signed and applied in such a way that 
damage to the hose is minimized and an 
adequate factor of safety assured. 
Before installing couplings or fitting 
that come in direct contact with the rub- 
ber covers or tubes of hose, rough edges 
or burrs that might cut or damage the 
hose should be filed off. If the fitting 
fails to go into place easily use common 
laundry soap or rubber cement as a 
lubricant. Under no circumstances use 
grease or oil for this purpose as these 
materials tend to destroy natural rubber. 
4, Kinking or bending a hose sharply, 
places excessive strain on a single point 
and may cause serious damage. Under 
no circumstances should a hose be hung 
on a nail or the edge of a board. Always 
coil it on the floor, a shelf or some other 
flat surface. If it is desirable to hang 
the hose on a wall or other structural 
member, coil it on a reel or a large diam- 


eter rack. Never fold back any type of 
hose to stop flow as this practice places 
excessive strain on the hose walls and 
may cause it to rupture. Use the valve or 
nozzle to shut off the flow. 

If a wire reinforced or metal lined 


“type of hose is crushed or kinked it is 


usually rendered unserviceable. Hose with 
woven wire protection if crushed, how- 
ever, can very frequently be reshaped by 
carefully hammering it back into its 
original cylindrical form, using a mallet 
or the flat side of a hammer. With any 
type of hose, though, it is always ad- 
visable to prevent their being run over 
by trucks or other heavy vehicles. 


5. Oils and greases, whether mineral 


- or animal, are particularly hard on nat- 


ural rubber compounds. Unless the hose 
is constructed of a synthetic rubber de- 
signed to resist these substances its ex- 
ternal and internal surfaces should be 
wiped or washed clean whenever it is re- 
moved from service for any appreciable 
period of time. 

6. Hot water or condensate from 
steam has a tendency to swell the inside 
rubber tube restricting its effective area. 
To control this tendency all hot water 
should be drained from the hose imme- 
diately after it has been used. 
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"| haven't had a bum shave since Mr. Gillcush fixed his voltage regulator" 
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MANAGEMENT 
and MAINTENANCE 


Personnel Managers or 


Personnel Safety Engineers 
By J. C. DEFOE 


THE FIRST impression of an organiza- 
tion, regardless of its size, is given to 
a prospective employe by the Personnel 
Manager. Actually it may be personnel 
manager’s initial instructions which may 
chart the entire course of industrial use- 
fulness of a new employe. Hence it is 
essential that the personnel manager not 
only pick the outstanding applicants for 
a job, he must know enough practical 
psychology (not found in books) to im- 
press on the new employe the importance 
of safety practices, the necessity of main- 
taining a high public relation, and that 
he is an intimate part of a large organi- 
zation and not just a tooth in a large 
industrial gear. 

When a new employe leaves the office 
of the personnel manager he should feel 
the company has a personal interest in 
his welfare and safety, that his employer 
will recognize and eventually reward dili- 
gent work, and that he must return to 
his employer a labor-dollar for each dol- 
lar-cash he returns. 

In too many cases after an employe 
takes his job the personnel manager loses 
all contact with him. This seems to be 
an outstanding fallacy which has dogged 
so many personnel managers. They are 
always microscopically investigating new 
blood to inject into the veins of industry, 
but many of them fail to realize the old 
blood can be re-energized by personal 
contact. The old must train the new, 
therefore it is absolutely essential that 
old employes must never be allowed to 
feel they are not important factors of 
the organization, and it must be con- 
stantly impressed on them by the em- 
ployer’s personal personnel representa- 
tive that he, the employer, is concerned 
with the welfare, satisfaction and safety 
of his “boys.” 

During the period when co-operation 
between employe and employer is so es- 
sential to War Production it would be 
a good time to transform many of our 
so called personnel managers from book- 
keepers, insurance salesmen and stenog- 
raphers, to personnel safety engineers 
who will act as the employer’s Goodwill 
Ambassador Extraordinary between the 
employes and employer. 

The man with personnel manager 
written across his door is actually the 
benchmark in the cross-section of the 
organization he represents. Public Re- 
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lations and Employe-Employer Relations 
of an entire organization may be pleas- 
antly advanced or drastically retarded by 
his words or actions. 

In this rapidly changing world of 
ours, personnel managers or personnel 
safety engineers have a golden opportu- 
nity to do an outstanding service toward 
War Production by doing all in their 
power to bring a better understanding 
between employe and employer. This 
can best be accomplished by personal 
contact between personnel manager and 
employes, extensive educational pro- 
grams, for both old and new employes 
and “down to good earth” office contacts 
with all who seek the advice of the 
personnel manager. A good personnel 
safety engineer will never let anyone, 
even a newsboy, leave his office without 
making him feel like he’s met the “best 
guy in the world.” 


An Effective Way to Con- 
trol Maintenance Costs 
By JOHN P. SIMONS 





To cut down overhead on maintenance de- 
partment equipment use it for producing 
special parts needed by the company. To 
insure minimum maintenance costs have the 
maintenance department bid for the job 
against outside concerns. To insure quality 
have the inspectors independent of the main- 
tenance department and outside influences 





MAINTENANCE costs are among the 
hardest costs for plant management to 
check and be sure they are reasonable. 
The cost of raw material, steam, operat- 
ing changes, taxes, etc., can all be estab- 
lished and standardized. Maintenance re- 
pairs and other maintenance charges can 
not be anticipated as readily. An acci- 
dent, carelessness or even new. develop- 
ments may make otherwise reasonable 
figures be out of line. 

A great deal of maintenance work 
consists of replacement of special wear- 
ing parts, bearings, line shaft work, etc. 
To handle this work a certain amount 
of equipment or machinery is necessary. 
The equipment and machinery that are 
in the maintenance department repre- 
sents an investment by the company the 
same as the investment on productive 
machines. 

As far as the management is con- 
cerned, idle time on this equipment means 
a loss on investment the same as idle 
time on equipment used in the regular 
production line of the company. 

This idea is different from that held 
by a good many in the maintenance de- 





partment when the opinion is often ex- 
pressed that “if the maintenance depart- 
ment is not working the plant is going 
in good shape.” It is, therefore, the duty 
of those in charge of maintenance work 
to find out what the equipment on hand 
can be used for, particularly, in producing 
parts or special items which are used 
by the company. 

The maintenance department cannot 
be given a free hand or there would be 
no control on costs; therefore, they 
should be asked to submit figures or 
bids on the work that is to be done the 
same as outside firms. This should be 
handled in the regular way by the Pur- 
chasing Department. 

This makes it possible for the pur- 
chasing agent to assure outside firms 
that they have a legitimate lower figure, 
or they can tell the maintenance depart- 
ment that someone else is better equipped 
to handle the work. This helps to keep 
the maintenance department up-to-date 
on both methods and equipment. 

Where those in charge of maintenance 
work can be kept “on their toes,” costs 
can be kept at a satisfactory figure. This 
condition is best maintained by having 
those responsible for the work bid on 
the jobs: This accomplishes several pur- 
poses: 

First. It insures the figuring of the 
work at the lowest figure compatible with 
good workmanship. 

Second. It makes the maintenance 
men realize that they are on a competitive 
basis with others in the same line. 

Third. It necessitates a thorough 
knowledge on the part of those responsi- 
ble for the work of exactly what is to 
be done. 

Fourth. It enables a discussion be- 
fore the work is started of various ways 
of doing the work, and a selection of the 
best methods. 

Fifth. It does away with the tend- 
ency to have fill-in jobs. Incidental ad- 
vantages are of a general nature, apply- 
ing to any cost setup. The foreman picks 
the best men for the job. There are no 
so-called pickup jobs which the men con- 
sider as those used to keep them busy 
until a rush job comes along. It keeps 
those responsible for costs, following the 
workmen closer to see that they turn out 
a reasonable day’s work because they 
know that they will have to explain any 
excess labor charges. 


Inspection Procedure 


The question of inspection may be 
brought up at this point. The inspection 
department should not be responsible to 
the maintenance department. They can 
thus hold the work done in the shop to 
the same standard as required by outside 
concerns, 

This does away with any tendency 
on the part of anyone in the maintenance 
department to substitute standards of 
their own in place of those that have 
been set up for the work. The men 
knowing the job for which the part is 
being made might feel that they realize 
where the need for accuracy was greatest 
and where it did not count as much and, 
therefore, might slight the work to some 
extent. 
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An Educated Stooge 
Is Not a Rival 


By JOHN TOOKER 

TRAINING and educating power plant 
employes is an important subject and 
I am very glad to see it brought up. 
Also I would like to add my own opinion 
on this subject for I believe that the 
power plant chiefs who make some effort 
to train and educate those who serve 
under them will have, as a result, better 
operated plants and a loyal operating 
force. 

Every power plant, and especially 
the larger ones, should be something 
more than power, or power generating 
stations; they should be educational in- 
stitutions as well where every young man 
who enters one of them as an employe 
may expect sympathetic help and en- 
couragement from those in charge while 
learning all the practical operating and 
maintenance details. 

It is not necessary to start schools or 
classes for this purpose for much can 
be accomplished in a simpler way. First 
of all each foreman or watch engineer 
must take a deep personal interest in 
the men who serve under him. He must 
encourage them to ask questions for in 
answering, or attempting to answer, 
them he will find that he is adding to 
his own knowledge at the same time. 

Some of them will bring up ‘the ar- 
gument that a watch engineer in a large 
power plant will be too busy to do this 
but the seeming paradox is, that the 
more of it he does the less busy he will 
be for he will soon have a force requir- 
ing less and less supervision as they 
increase in knowledge and efficiency. 

The argument that if you train the 
man serving under you he will soon be 
looking for your job is the last refuge 
of an ignorant man. It is perfectly true 
that such a man will desire your job 
and the man who does not have that 
ambition does not belong in a power 


house, but if you train and educate him 
you will gain his respect and good-will 
so that he will want to reach a higher 
position only by the most honorable 
means. 

In the plant where I was privileged 
to serve, some of the foremen and watch 
engineers tried out the theories that I 
have here outlined and were more than 
gratified at the results First of all, each 
man was trained to fill the next higher 
position so as to be sure of reserve help 
in emergencies. Men were encouraged to 
ask questions and to discuss the oper- 
ating and maintenance advantages or dis- 
advantages of newly installed apparatus. 
In some cases where a man had been in- 
correctly or not fully informed on some 
question the one who gave the informa- 
tion would look up the facts and return 
to the employe with the correct informa- 
tion. 

Some watch engineers trained their 
subordinates for license examinations, 
putting them through written examina- 
tions, and by this course earned the 
gratitude of their men when they were 
able to pass the licensing board with fly- 
ing colors. It was not long before such a 
course began to show results and we had 


a loyal and efficient force of employes 
who respected their officers and were 
ready and willling to serve in any ca- 
pacity. We had several potential engi- 
neers among the oilers and every va- 
cancy had a trained man ready to step 
into it. 

Every man who holds a responsible 
position in a power plant knows that 
power plant operating is a trade or. pro- 
fession (whichever title you choose to 
give it) that requires a great deal of 
knowledge and skill. Constant and rapid 
changes in apparatus and operating meth- 
ods requires him to keep fully informed 
of what is going on in his world. He 
also knows that he is here for only a 
few short years and it is his duty to 
pass on his knowldge and experience to 
others so that those who follow him may 
carry on to still greater achievements. 

The point I wish to emphasize is, 
that the man who trains and educates 
those who serve under him will gain in- 
creasing satisfaction from such a course. 
His own dignity will be enhanced by the 
respect and gratitude shown him by the 
men he has helped, and he will be proud 
of the progress they have made under 
his training. 


MECHANICAL POWER 


Fels and Oils Affect 
Belt Materials 





Accelerated laboratory tests with various | 
fats and oils indicate the effect of length 
of exposure and temperature on rubber 
and neoprene materials for hard service 





Due To rapid deteriorating effects of 
oil and rubber, it cannot be used in many 
applications where its resilient properties 
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are advantageous. The resistance of neo- 
prene compounds to petroleum products 
was recognized early. Success in this 
field led to experiments with vegetable 
oils and fats. 

While these miscellaneous tests indi- 
cated uniformly better service, they did 
not give data in a form that could be 
translated into service conditions. To 
remedy this, the Du Pont Company con- 
ducted a series of accelerated laboratory 
tests on representative animal and vege- 
table oils. Test data in the accompany- 
ing chart were made with neoprene and 
oil resisting rubber samples completely 
immersed for 21 da. at 82 deg. F. 

In the non-drying vegetable oils, soya 
bean, tung and linseed, the resistance to 
deterioration is almost directly propor- 
tional to the iodine number, being most 
severe with oils of a high iodine number. 
With the exception of rosin oil and tur- 
pentine the change in volume or swell is 
small. 

At higher temperatures, the resistance 
of both rubber and neoprene decreases. 
Results of immersion tests for 21 da. at 
212 deg. F. as compared with immersion 
at 82 deg. F. for a different series of tests 
are shown by the accompanying table. 
In these the tensile strength of the orig- 


1In Mg er with the Editor, Allen 


Clark, of the Rubber Chemicals Div., E. I 
ia Pont de Nemours & Co., Inc., Wilmington, 
Del., draws attention to the fact that tests of 
rubber goods do not compare in accuracy with 
tests of such materials as steel, for instance, 
although the laboratory men consider the stress- 
strain tests accurate within 5 per cent. In test- 
ing rubber for tensile strength a dumbbell sam- 
ple approximately in. thick is used. The test 
piece is held in the jaws of the test machine 
by a friction clutch. When the sample is sat- 
urated with oil the tendency to slip is great 
even when an abrasive is used in the jaws to 
give a firmer hold. 
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Comparative effect of temperature on tensile strength and volume after immersion for 21 da. 








21 da. at 82 deg. F. 


21 da. at 212 deg. F._ 





Material 


Neoprene 


% Tens. Str. 
Retained 


% Volume % Tens. Str. % Volume 
Increase Retained Increase 


63.7 59.6 52. 
98.0 9.1 4 


69.2 1 
87.9 1 


75.9 
92.9 


73.6 9. 
99.0 4. 


2.7 60.6 
8.5 58.9 
56.0 61.4 
62.6 53.6 


262.0 
79.4 


37 
4 
rd 152.0 
6 47.3 


61. 
11. 
66. 
11. 





inal samples was 2275 and 2475 Ib. per 
sq. in. respectively for rubber and neo- 
prene. 

The effect of temperature on volume 
change is particularly evident. In this 
connection the action of oleic acid on 
neoprene is unusual. At 82 deg. F. the 
deterioration and volume change is nor- 
mal. At 212 deg. F. immersion, however, 
the swell is very rapid at first but at from 
2 to 5 da. the swell decreases until ‘at 
the end of 21 da. the volume is about 
half that of a comparable sample im- 
mersed the same length of time at 82 
deg. F. It is not yet known whether this 
applies to all fatty acids or materials 
high in fatty acid content. 

In view of this peculiarity of oleic 
acid, it is recommended that applications 
of neoprene, coming in contact with fatty 
acids at the higher temperatures be pre- 
ceded by laboratory tests. With this 
exception neoprene is recommended when 
resistance to animal and vegetable fats 
is required, due to the small swell, re- 
sistance to tear, retention of tensile 
strength and ageing properties. 


Belt Slip 


By W. F. SCHAPHORST 


THIS MATTER of belt slip is much 
more important than many executives 
realize. For example, this writer has 
before him a report concerning a large 
company which is actually saving $1656 
pear year per drive after making an ap- 
parently simple change from one type 
of belt drive to another type of belt 
drive. The new drive, according to 
the report, saves 23 cents an hour, 
and since the belt runs 24 hr. a day, 
300 days a year, the annual saving per 
drive is $1656. 


Also, here is another report con- 
cerning four belts in a large plant. 
The four belts save $52 a day. Ac- 
cording to the company’s records. a 
former type of belt would last only 
three days. Now they are using a 
belt which lasts five times as long at 
a saving of $783 for the four belts. 

To be sure the rapid wearing out 
of a belt is not always attributable en- 
tirely to belt slip, but, on the whole, 
slip is usually the thing that is pri- 
marily responsible for the ultimate 
wearing out of belts, whether rapid or 
slow. 


A large leather belt had been giving 
trouble due to charring and consequent 
premature wearing out despite the fact 
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that it was equipped with a wrapper 
pulley. After a careful examination 
I wrote a report which contained the 
following comments and recommenda- 
tions: 

1. The large pulley won’t slip be- 
cause large ones never do, and the 
wrapper pulley shouldn’t slip, there- 
fore the small pulley on the motor is 
the one that does all the slipping and 
causes the damage. 


2. The face of .the wood pulley is 
somewhat grooved. Contact, therefore, 
is not uniform and is probably one of 
the causes of slip. Pulley faces are at 
their best when kept smooth. 

3. The arc of belt contact on the 
small pulley can be increased by mov- 
ing the motor closer to the compressor. 
This will permit the wrapper pulley 
to drop and increase the wrap. The 
wrapper pulley should also be closer 
to the small pulley. 

4. Burned and worn spots are all in 
the center of the belt because that is 
where the pressure is greatest due to 
the crown of the pulley. Hence with 
the slipping of the small pulley the 
greatest temperature occurs at the cen- 
ter of the pulley causing the belt to 
burn along its center line. 

My recommendations are that a 
new belt be installed and with it a new 
pulley of correct diameter be placed 
on the motor. Then increase the arc 
of contact of the belt on the small 
pulley by following paragraph 4, above. 


We Reset a Boiler 


By B. H. WHITEHOUSE* 


SEVERAL unsatisfactory conditions in- 
cluding emission of black smoke, ab- 
normal steam pressure fluctuations, hand 
control by unskilled help subject to 
rapid turnover, as well as a desire to 
reduce operating and maintenance costs 
made changes in our boiler plant desir- 
able. The major equipment consisted of 
three 410-hp. Oil City inclined water tube 
boilers, fired with Westinghouse Rooney 
(inclined-front feed) stokers in small 
dutch oven settings. After a discussion 
of furnace design and boiler operation, 
with the authorities, they decided to re- 
place one complete furnace, salvaging 
only the boiler and the baffles, which 
had been rebuilt previously with this 
change in view.! 


The old setting was too low to give 
proper furnace volume and the boiler 
was suspended in the front and supported 
in the rear by rollers placed between 
the waterleg and masonry which was in 
poor condition. Operation was all hand 
except for the automatic feedwater reg- 
ulator. The change was intended to give 
a furnace that would: be adaptable to 
automatic operation; reduce the smoke 
to a minimum; and, require as little 
maintenance as possible. 

To relieve the masonry of the load 
the rear end of the boiler is now sus- 
pended as shown in Fig. 2. A piece of 
copper % in. by 2 in. placed between 
the U-bolt and the boiler drum prevents 
chafing but this strip is not shown by 


*Engineman-in-Charge, Milwaukee County 
House of Correction, Milwaukee, Wis. 


1See Boiler Tests Pay Good Dividends by 
B. H. Whitehouse, p. 102, August, 1941. The 
explanation of the efficiency figure of 115 per 
,cent mentioned later is also covered in the 
August, 1941 article. 


the drawing. This leaves the boiler free 
to expand and contract without causing 
undue strain on the brick work. 

For firing we selected a _ Firite 
(spreader type) stoker, which because 
only a shallow wind box is needed be- 
neath the stationary grates, permitted 
an adequate furnace volume without ex- 
cavation or without raising the boiler. 
Furthermore these grates work in very 
well with the wood waste which is oc- 
casionally available. This wood refuse, 
mostly shavings, enters as high as pos- 
sible in the center of the front wall so 
that most of it burns in suspension with 
the coal dust, a desirable condition when 
the two fuels are burned together. 

Forced draft is supplied by a Bailey 
fan directly connected to a constant 
speed Wing turbine so as to avoid oper- 
ating difficulties in case of electric power 
difficulties or failure. Steam pressure 
and draft pressures are maintained au- 
tomatically at any predetermined value 
by Cash controls and feedwater is han- 


Fig. |. Front and side view of the new 

boiler setting showing the steel work, the 

stokers, combustion control and forced draft 

fan. Note the wood waste chute coming in 
from the left 
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dled by a Copes Flomatic regulator. In 
case of boiler failure or other serious 
trouble the fuel supply may be stopped 
and the fire on the grate will burn out 
in from 3 to 5 min, 

Furnace walls are Ramtite plastic 
firebrick of the air cooled type, with 
9 in. of plastic brick, 5 in. of air space 
and 8 in. of common brick on the out- 
side. This type of wall extends up to 
the fourth row of boiler tubes. Above 
this the wall is solid, lined with No. 1 
firebrick. The front wall is also air 
cooled up to the steel support above the 
fire door arches so as to prolong the 
life of this section. Above this the 
front wall is solid, 22 in. thick with 9 in. 
of plastic lining. 

The bridgewall is solid; 9 in. of plas- 
tic lining in the firebox backed with 
14 in. of No. 1 firebrick. The flyash 
ejectors shown in Fig. 3 pass through 
the bridgewall and discharge into the 
firebox. The rear half of the side walls 
are solid, lined with No. 1 firebrick as 
is the rear wall, except where the blow- 
off pipes are located. Here the brick 
in a section around the pipes are laid 
without breaking joints to permit easy 
removal for repair or inspection of the 
pipes and fittings without damage to 
the wall. 
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Fig. 2. Design of the steel work for sup- 
porting the boiler independent of the 
brick work 


Inlets for the air-cooled side ports 
were built as shown in Fig. 1. The cir- 
culation of air is downward to the level 
of the grates, a necessity because the 
firing floor for this unit is level with 
the old ash-pit floor. 

Asbestos rope was used longitudinally 
along the boiler drums (held in place 
by the corble of the walls) and all 
around the waterlegs for expansion pur- 
poses. To prevent cracking, Heattite 
was used in a perpendicular expansion 
joint at: the rear end of the side air- 
cooled sections extending up to eight 
courses from the top of the setting; at 
both ends of the bridgewall; and, be- 
tween the bridgewall and the baffle. 

With this setting it is possible to 
remove and replace any section of the 
outside wall without damage to any 
other section or the lining. In the fire- 
box lining, sections 3 ft. square can be 
removed and replaced without damage 
to any other section. Provision is made 
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Fig. 3. Plan elevation and section of 

the new boiler setting showing the 

wall construction, fan and duct ar- 

rangement and the reinjection system 
for the flyash 


for expansion around each section. The 
furnace lining other than plastic can 
be handled in the same way only in 
larger sections. 

It may be well to mention that when 
burning wood with coal, the air supply 
should be increased sufficiently to burn 
the wood that will continue to enter the 
furnace after the regulator cuts down 
the air and coal supply. If this allow- 
ance is not made the COe and furnace 
temperature will increase during these 
periods, and if prolonged, will cause 
clinker and slag formation and possibly 
black smoke as well. This excess air 
adjustment means, of course, a slightly 
lower CO2 when operating without the 
wood refuse. It is also essential that 
the arrangement for feeding wood refuse 
should make “slugging” the furnace im- 
possible, with the feeding at a uniform 
rate so that the air supply can be ad- 
justed properly. 

After 2 yr. service, operating about 
10.5 mo. annually, no refractory repairs 
have yet been necessary, stoker part and 
grate replacement for all three furnaces 
has decreased from approximately $3300 
a year to $300 and most of this was spent 
on the old units. Oil requirements for 
the old units (when in operation) are 
15 gal. of steam cylinder oil and 30 gal. 
of stoker oil per month. The new unit 
requires 50 lb. Keystone No. 44 grease, 
5 gal. ice machine oil, and 1.5 gal. steam 
turbine oil annually. 

Fuel consumption decreased from 
5337 t. for 84,000,000 Ib. steam in 1938, 
to 5003 t. for 100,000,000 Ib. steam in 
1940. The same grade and analysis of 
coal was used both years. 

Boiler tests run on this boiler with 
the old settings showed an efficiency of 
78.09 per cent and, with coal at $3.99 
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per t., a fuel cost of 19.71 ct. per 1000 
lb. of steam. Tests both with and with- 
out the wood show a very little differ- 
ence. With the new setting the efficiency 
increased to 88.7 per cent when burning 
coal alone and 115 per cent! when burn- 
ing wood with the coal. Fuel cost per 
1000 Ib. of steam with the coal alone was 
16.45 ct. per 1000 Ib. of steam and with 
wood and coal together the cost was 
cut to 12.68 ct. To give comparable 
results coal costs were figured at $3.99 
per t. with no charge made for the wood 
waste. 


It is difficult to ascertain from the 
appearance of the stack whether or not 
the plant is in operation, except when 
dusting tubes or cleaning fires. When 
in operation this unit is entirely auto- 
matic and only requires attention for 
lubrication, filling of the hoppers, clean- 
ing the fires, etc. This greatly increases 
the reliability of the entire plant, a 
factor of some importance where all 
work is done by unskilled, inexperienced 
inmate help, with a licensed engineer on 
each watch in a supervisory capacity. 


To date there is only one very small 
but visible crack developed. It is near 
the top, extends from the top of the 
expansion joint in one side of the set- 
ting up at a 45 deg. angle and towards 
the tear of the furnace. 


The support for the rear end of this 
boiler was installed at a cost of $250; 
the furnace was erected by The Ramtite 
Co. at a cost of $2400; and the stoker 
and accessories were installed by The 
Hoffman Combustion Eng. Co. at a cost 
of $5200; making a total of $7850. Sav- 
ings by the equipment have more than 
offset this expenditure in 2 yr. of opera- 
tion at the 1940 coal price of $4.77 per t. 
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And 
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Question No. 183 


Drying Air by Refrigeration 

WE wouLp welcome any information 
that readers can give with respect to the 
installation and operation of a refrigerat- 
ing system after an air compressor in 
order to lower the moisture content of 
the air. We have been using caustic pot- 
ash to. purify, and remove the moisture 
from air used for the manufacture of 
the oxygen in a liquefying tower. 

Since caustic potash cannot be ob- 
tained at the present time due to gov- 
ernment priorities we are considering 
lowering the temperature of this air to 
condense the moisture and thus save the 
caustic potash for removing impurities 
only. Any information from engineers 
knowing about or using such an arrange- 
ment would be useful and very much 
appreciated. A. A. E. 

Question No. 184 


Substitute Materials 


WHILE we have a number of new 
problems coming up, two are giving us 
particular concern. The first is in con- 
nection with the replacement of a large 
number of bronze sleeve bearings. The 
other is in connection with chromium 
plated pump rods we have been using 
because of their long service and corro- 
sion resistant properties. Have any read- 
ers suggestions as to substitute materials 
or the re-use of the old parts? R. K. 


Question No. 185 


His Exciters Hunt 


Down in the engine room we have a 
tough nut to crack. To carry our elec- 
trical load we use three engine-genera- 
tor units: 1850, 526 and 150 kv-a. When 
we parallel the large unit with one of the 
smaller ones, one of the two exciters 
starts to hunt sooner or later. Some- 
times it’s one, sometimes the other. The 
only way we can stop it is to cut out one 
of the machines. Can you help us with 
this make-the-exciters-stop-hunting prob- 
lem? W. R. 

Question No. 186 


He Wants Air Filters 
To Last Longer 


WE HAveE 32 spun glass air filters 
which have to be discarded after being 
vacuumed three or four times. At $1 
each the replacement cost runs about 
$130 a year for material and not count- 
ing the labor. Is it practical to arrange 
some kind of a prefilter ahead of these 
units to catch some of the dirt and re- 
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lieve the glass units of some of the load 
so as to increase their useful life and 
reduce the cleaning and _ replacement 
costs? W 


Question No. 187 
Slag and Spalling Mean 


High Furnace Maintenance 
CostLy furnace maintenance has been 
bothering us for some time due to high 
constant overloads (200 per cent) and 
low fusion ash coal which gives us a bed 
of hot syrupy stuff that causes undue 
spalling of our furnace walls. Replacing 
spalled brick in a wall 19 ft. long, 19 ft. 
high and 12 ft. wide is quite an expense, 
to say nothing of the enforced outage. 
We would like to install water cooled 
walls, but can’t take the time out even 
though we could get the tubes and head- 
ers. Any tips on operation, air cooling 
or different type of brick which would 
help us would be appreciated. H.G. K. 


Question No. 188 
Steel Tubes for Heater 


Replacements 

Cuprous nickel, arsenical copper and 
even brass tubes which we keep on hand 
for use as replacements in our closed 
feedwater heaters and condensers, are 
practically gone and we understand are 
no longer available except for very spe- 
cial applications. It seems that we may 
be forced to use regular steel tubing and 
are a bit skeptical as to how it will 
withstand the severe corrosion met with 
in this service. Have any readers had 
experience with this? Are any special 
precautions necessary when rolling in the 
tube ends or are there any special re- 
quirements for packed tubes? Can the 
steel tubes be used as replacements in 
with the copper alloy tubes or should 
the entire tube bundle be replaced with 
steel at the same time? BZ: 


Answer No. 125 
How to Figure Tonnage 


Of a Brine Cooler 

On p. 96 of the December, 1941 issue 
A. Daniels asked how to figure the ton- 
nage of a brine cooler with a flow of 
1200 g.p.m.; a temperature in of 15 deg. 
F.; and a temperature out of 9 deg. F. 

The specific heat of brine varies with 
the concentration and the kind, that is, 
sodium chloride or calcium chloride. For 
a rule of thumb I use 7 B.t.u. per gal. 
regardless of the concentration, pure 
water having about 8.33 B.t.u. Since 


288,000 heat units absorbed or given up 
within 24 hr. equals a ton of refrigera- 
tion, and since 1200 gal. of brine per 
min. are cooled from 15 to 9 deg. F., the 
cooler tonnage is: 

1200 X 7 X (15—9) X 60 x 24 


288,000 


ee, 





Grorce Ho_MAN. 


Answer No. 142 


How Can Short Circuits 
In Underground Cables 
Be Located? 


On p. 96 of the December issue D. M. 
Mustard requested information on 
practical methods of locating faults, in 
lead covered lighting cable buried 12 to 
16 in. underground, without completely 
digging up the street between lighting 
standards. He thought that it might be 
possible to do this by means of a head 
set and coil carried above ground as a 
detector, The following reply touches 
on this point and then goes on to cover 
in considerable detail more conventional 
methods. 
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Diagram outlining the general procedure for 
locating faults by resistance values 


THE CABLE system as described does 
not lend itself to the application of any 
kind of a tone or sound test due to the 
shielding effect of the steel tape. Where 
a substantial or solid ground exists it 
is a different matter and is not covered 
by this question. 

Since the system is used for multi- 
ple lighting there may be points of 
sectionalizing or at least places where 
portions may be sectionalized. This will 
enable the fault to be localized within 
certain limits. The application of the 
operating voltage using a test lamp in 
circuit will confirm the existence of the 
short circuit in the particular section, 
between the two conductors involved. 

If it is not possible to localize as 
described the main run must be cut; 
usually this can be done at the lamp 
base until the faulty section is located 
and isolated from the good sections of 
the cable. Just how many cuts must be 
made for the last named test is essen- 
tially a matter of judgment or plain 
good fortune. 

Sometimes if the short circuit is 
only a partial one there may be an in- 
dication in the way the lights are burn- 
ing beyond the point where it exists. 
Again the place may be indicated by 
heating or smoke if it is located at the 
base of a lamp where it is exposed or 
in a pull box or splice box. 

When .a short circuit has been lo- 
cated under the ground between 2 
points the actual fault can be closely 
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tocated, say within 5 to 10 ft., by means 
of resistance tests made from both ends 
of the isolated section. 

The appended diagram indicates the 
general procedure. Having isolated the 
location of the fault between two 
points marked 1 and 2 in conductors 
B and C, the resistance of the loop 
formed by the 2 conductors should be 
measured from 1 to 2. 

This can be done by means of a 
bridge or by sending a current through 
the fault and measuring the voltage at 
the point of supply with a suitable low 
reading voltmeter. The current will 
have to be limited by a resistance in 
the source of supply so the voltage 
drop will be low. 

From the ratio of volts to amperes 
the resistance of the loop can be ob- 
tained, and, knowing the resistance per 
foot of conductor, the distance from 
the station will equal one-half the re- 
sistance of the loop divided by the con- 
ductor resistance per foot. 

Measured separately from stations 
1 and 2 the fault location may be 
checked. Care must be taken to make 
such a test rapidly to avoid heating the 
conductors and causing the resistance 
to change- materially. If the stations 
are not far apart and a third conductor 
without fault is available, another test 
can be made on the good conductor 
and the fault location estimated by 
using the relative ratios of the resist- 
ances obtained on the faulted conduc- 
tors to the unfaulted conductor. 

This result will indicate where to 
dig and if the estimated location is 
exposed with a trench say 5 to 10 ft. 
on each side of it, the application of a 
high current may indicate the point by 
local heating. If it does not, the cable 
must be cut and the tape stripped each 
side of the fault. The writer has lo- 
cated faults within 3 ft. of their actual 
position as a routine procedure. 

Where the conductors are only par- 
tially short circuited and the heating 
from the test current causes the re- 
sistance to vary, it may require time 
and patience, perhaps even more than 
one cut to locate the fault. 

A resistance test of the good con- 


ductor, with a return conductor on top © 


of the ground as a return, can also be 
used. 
C. O. von DANNENBERG. 
Brooklyn, N. Y. 


Answer No. 144 


What Is the Collapsing 
Pressure of a Condenser 
Tube? 


In THE DecemBeEr, 1941 issue, p. 96, 
O.A.H. asks for a formula to calculate 
(1) the collapsing and (2) the rupturing 
pressure of seamless cold-drawn con- 
denser tubes made of steel, specifically 
a No. 11 gage of undisclosed diameter. 
This is a subject upon which authorities 
disagree violently, and while I do not 
pose as an authority nor pretend to un- 
derstand all of the finer points, I have 
for practical purposes selected the Jasper 
and Sullivan formula from the mess of 
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formulas available 
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paper cited): “It 0 
is believed that on 
the basis of the 
following proced- 
ure the collapsing 
strength of any commercial steel tube 
can be determined from its dimensions, 
the yield point, and its degree of out of 
roundness.” The equations with minor 


changes from the original are 


100 — A T 
p -(—_— )xsx _ 


a 
100 R 


100— A R2 — r? 
p =(—— )xsx( —— ) 
100 2 R? 


Be. 2 
Where 

P = Collapsing pressure, lb. per sq. 
in. 

A = Per cent reduction of maximum 
stress (S) due to out of roundness. For 
a perfect tube A = zero and term 
(100—A)/100 becomes unity. 

S = Maximum compressive stress in 
metal of tube at collapsing pressure in 
lb. per sq.-in. for a perfect tube. 

D = Outside diameter of tube, inches. 

d = Inside diameter of tube, inches. 

R = Outside Radius of tube, inches. 

r = Inside Radius of tube, inches. 

T = Thickness of tube wall, inches. 
Use Eq. 1 when D/T is greater than 32 
and use Eq. 2 when D/T is less than 32. 

Values of S for a perfect tube can 
be lifted from (Table 6, from p. 223 of 
the original paper), the curves in Fig. 1 
which show the relation between Maxi- 
mum Compressive Stress or S at collaps- 
ing pressure and the Ratio D/T for 
homogeneous steel pipe with uniform 
roundness and wall thickness, for, va- 
rious values of yield point when the 


1Collapsing Strength of Steel Tubes by Jasper 
and Sullivan, Trans. Amer. Soc. of ech. 
Eng., Vol, 53, 1931, APM-53-17b, pp. 219-245. 
Can be found in many public libraries. A 
complete list of tests on tubes is given in 
the A.S.M.E. Sixty Year Index. 

2Collapsing oe of Bessemer Steel Lan- 
welded Tubes, 3 to 10 in. Diameter by R. T. 
a A.S.M.E. Transactions, Vol. 27, 1906, 
p. i 
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OUTSIDE DIA. WALL THICKNESS = D/T 
Fig. 1. Chart showing the variation of compressive stress to be used 


in Eqs. | and 2 


length tetween supports is GREATER 
than EIGHT tube diameters. 

Yield point is defined at “That unit 
stress at which deformation increases 
without any increase in the applied load 
or increase in the internal stress.” It is 
always higher than the elastic limit. The 
continuous Curve B, Fig. 1, shows values 
of S calculated from Strums theoretical 
equation. The family of curves to the 
left of B shows values of S obtained 
from test for various values of yield 
point. 

If we know or could estimate values 
for all the factors, solving for P would 
be merely a simple matter of substitu- 
tion. The uncertain factors are Yield 
Point and Out of Roundness. Handbooks 
and catalogs can be resorted to for yield 
point values. Approximate values for 
Shelby-National seamless steel tubes are 
as follows: 








Yield Ultimate 
Point T.S. 
Soft and Ductile 35,000 50,000 
Medium T.S. and 
Ductility 
General Use 


48,000 65,000 
55,000 75,000 


Selection of a value of A for commer- 
cial tubes is a matter of making a good 
guess since it depends on the out-of- 
roundness percentage, the ratio D/T, and 
the yield point. For values of D/T less 
than 20 and Y.P. from 30,000 to 40,000, 
giving A a value of 10 per cent would 
be safe. (Anyone interested in accurate 
work could consult Fig. 22 on page 229 
and example cited on page 230 of the 
original paper.1 It is not a simple proc- 
ess.) 

Internal Pressure To Rupture Tubes 

When the thickness of the tube wall 
is small compared with the diameter, the 
stress produced is practically uniform 
throughout its thickness. 
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Rupturing Effect = Resistance of Metal 
Pea = 2X T XX Stress 
AP tae 
When the thickness of metal is con- 
siderable in relation to diameter (as in 
case of small tubes) the stress produced 
throughout the thickness of metal is not 
uniform and Eq. 3 becomes 
P’ = S’ X Loge (O. Diam./I. Diam.) 
a 
For steel tubes Eq. 4 must be modified 
and becomes 
P= 


(S/2) [ (R—1) + 2.303 X Log 10 R | 
Eq: 5 
Where 

P = Internal rupturing pressure, Ib. 
per sq. in. 

S = Ultimate tensile stress, Ib. per 
sq. in. 

R= Ratio of 

Outside Diam. __ Outside Radius 
Inside Diam. ~ Inside Radius 

2.303 == Conversion Factor to Convert 
from Log to the Base 10 to Hyperbolic 
Logs (base e). Use of this factor avoids 
the necessity of using hyperbolic log ta- 
bles which are not as common as tables 
of common logs. 

The foregoing formulas were taken 
from p. 33 of “Some Considerations Re- 
garding Cast Iron and Steel Pipe” (A 
British Treatise) by John Sharp, Long- 
mans Green—1914. Daugherty “Hydrau- 
lics’ (McGraw-Hill, 1925) on p. 32 also 
cites this formula and states “Equations 
with S understood as Compressive stress” 
would also hold for external pressure 
provided that the pipe remained truly 
cylindrical. 

A review of the matter published re- 
garding the collapsing pressure of tubes 
shows that different authorities have de- 
cided and different views regarding the 
merits of the many formulas proposed 
and some formulas do give divergent 
results. 

San Francisco, Cal. 





CHARLES HuBBARD 


Try Looking Up the Code 

O.A.H. requests information regard- 
ing the collapsing pressure of a No. 11 
gage seamless soft steel condenser tube, 
but he however neglects to give the diam- 
eter of the tube. The strength of a tube 
or a vessel subject to external pressure 
does not depend merely upon the elastic 
limit or ultimate strength of the material 
used, but is. largely governed by the 
tube’s degree of out-of-roundness, and the 
distance between the tube supports with 
relation to the tube diameter. 


Out-of-roundness is influenced by the 
distance between supports due to the de- 
flection causing the tube to assume an 
elliptical cross-section, and the greater 
the departure of the tube from a true 
circle the less ability it will have to with- 
stand external pressure. Likewise, im- 
perfections in manufacture, and careless- 
ness in handling causing dents or flat 
spots, may contribute to a collapse at a 
pressure much less than that calculated 
and based upon the tube diameter and 
wall thickness. 
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Collapsing pressure of steel tubes may 
be calculated from the following form- 
ulae (a suitable factor of safety should 
be used for obtaining the working pres- 
sure) : 

P= 


1000 [1 — V 1— 1600 (T7D4) | 
Pee hes | 





Where 


P = collapsing pressure in Ib. ‘per 
sq. in. 


T = thickness of tube in inches. 


D = outside diameter of tube in 


inches, 

Equation 1 can be, used for tubes 
where P is less than 581 lbs. or T/D is 
less than .023. Where these values are 
exceeded the following formula may 
be used: 

P = 86,670 (T/D) — 1386 
for cold drawn seamless steel tubes with 
T/D less than .025 use Eq. 3 where 

P = 50,200,000 (T/D)8 sehg.3 

While Eqs. 1 and 2 were developed by 
experiment on steel tubes (lap-welded) 
they may be applied to either grade of 
tube. I would suggest that in selecting 
the proper gage tube to withstand col- 
lapsing pressure that the tables for tubes 
for such use in the Boiler or Unfired 
Pressure Vessel codes be consulted. The 
sizes given have ample provision for cor- 
rosion, etc. The Unfired Pressure Ves- 
sel Code also gives charts for determining 
the allowable pressure on vessels subject 
to external pressure. 


The last part of the question is not 
quite clear to me as I can’t make out 
whether reference is made to internal 
pressure causing bursting, or external 
pressure causing collapse. For internal 
presure to cause bursting the old 
formula 


PATS XO 
where T.S.=tensile strength 
t= thickness in inches 


is used. The inside radius of the outside 
course being used unless the thickness 
exceeds 1/10 the radius, when the outer 
radius should be used. 


For external pressure to cause col- 
lapse a formula is given in Kent’s Vol. 
3, Chap. 7, which is impractical for 
everyday usage as it takes into consid- 
eration the modulus of elasticity, allow- 
able working unit deformation, etc. 


The most practical way of determin- 
ing the allowable collapsing pressure on a 
vessel would be by referring to Para- 
graphs U-120 to U-138 inclusive of the 
A.S.M.E. Unfired Pressure Vessel Code* 
which include charts for the determina- 
tion of the allowable pressure based on 
the relation of diameter to thickness, 
length to diameter, etc.; and also give 
the degree of permissible out-of-round- 
ness. 


Melrose, Mass. E. Mac DerMop 


*Can be purchased from the American 
Society of Mechanieal | En. pees, 29 W. 39th 
St. New York. N. $0.75 per copy. 
This is Section VIII 7 ‘the. ‘Boiler ne 
Code which sells complete for $5.50 


Wes Oe 4g 


Tubes and Tanks Do Collapse 

WHILE traveling through Minnesota 
recently I saw, through the car window, 
an unusual sight, a collapsed vertical 
tank, The tank was 60 or 70 ft. high and 
15 to 20 ft. in diameter. Undoubtedly it 
had been caused by a vacuum, i.e. by ex- 
ternal pressure. It bore evidence of hav- 
ing been restored to nearly full capacity 
by the creation of internal pressure, 
which is the simplest and best way to 
restore collapsed tanks and pipes, wher- 
ever possible. 





Fig. 2. Before and after views of a collapsed 
oil tank as snapped by H. P. Rigsby of the 
Dept. of Mechanical Engineering, A. & M. 
College of Texas. Top view shows tank col- 
lapsed when a v wa ped on it 
because the air vents did. not work. The 
bottom view shows the tank as forced back 
by pumping in water under pressure. The 
tank was completely arc welded and not a 
joint failed. Incidentally the tank cost 
$35,475 ($2,475 for labor) an estimated sav- 
ing of $24,525 over riveted construction 





A number of years ago the large pipe 
line supplying Los Angeles with water 
flattened out for many miles due to the 
formation of a vacuum catised by the 
suction of the water itself. When water 
under pressure was re-admitted into the 
pipe line it resumed its normal size and 
shape and appeared to be none the worse 
for the experience. 

(Editor’s Note: At this point Mr. 
Schraphorst introduces an equation simi- 
lar to Mr. Mac Dermod’s Eq. 1, except 
with a constant of 500 instead of 1000. 
He continues :) 


Test Results on the Collapsing Pressure of 
Thin Walled Pipe 
Noticeable 
Diam. Thickness distortion, Collapse at, 
in. in. Ib./sq. in. Ib./sq. in. 
12 0.0312 1.0 ; 
12 0.0375 1.0 
12 0.05 2.5 
15 0.0375... 15 
15 0.05 2.5 
15 0.062 3.0 
15 0.078 6.0 reaageese at 
10.0* 








*This pipe remained uncollapsed at 
the pressure of 10 Ib. 
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The rule is a modification of one of 
Stewart’s well known formulas which 
was developed for greater thicknesses 
and heavier metals such as used in boil- 
ers, flanged or screw piping, and in large 
vacuum apparatus. The rule given above, 
for thin metals and large diameters, was 
arrived at by comparing one of the 
Stewart formulas with the following test 
results shown by the table. 


Answer No. 148 
How Can He Prevent 


Carryover? 

CiypE WITTENMEYER operates a 100- 
hp. boiler which primes when the 
safety valve pops. On p. 96 of the De- 
cember, 1941 issue he asked what could 
be done to stop this, specifically if a 
dry pipe would help. 

First one should try to find the 
cause of the carryover. There are many 
reasons for this, but in this case the 
cause is either overload or carrying the 
water level too high. To make sure, 
however, I would make my inspection 
a process of elimination, a good way to 
overcome a lot of engineering head- 
aches. My first procedure would be to 
lower the water level to about half a 
glass. Lowering of the water level in- 
creases the steam space of the boiler 
and it also gives off a dryer steam. 

If this isn’t the cause then I would 
check over the main steam line for 
trap trouble, if there isn’t a trap be- 
tween the main steam stop and the 
throttle valve then I would have one 
installed, making sure it is of the 
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proper size to take care of the con- 
densate so as to relieve the load on 
the steam separator. 

As for C. W. installing a baffle un- 
der the dry pipe, it shouldn’t be neces- 
sary if he can keep down the severe 
case of ebullition or violent agitation, 
and this may have to be done by mak- 
ing sure that the boiler is not forced 
beyond its capacity. 

Philadelphia, Pa. Wutt1amM T. MULLEN 


Answer No. 151 
Engineer Needs Help On 


Record Forms 

IN THE January issue, p. 99, H.C.K. 
asked for information in regard to 
power plant record forms which could 
either be made or purchased. 

Attached are two forms, one a daily 
log sheet and the other a monthly fi- 
nancial statement. Each sheet has been 
in use in our plant a good many years 
and with slight modification of titles 
can be used for a plant of practically 
any kind and size. 

While the basis of our cost is on 
tons of finished product, it can just as 
well be adapted as a cost per room for 
a hotel or cost per bed for a hospital 
or cost per hog for a packing house. 

You will note that the daily log 
sheet is merely divided between day 
and night operation. We have, how- 
ever, some branches where we use three 
shifts and in such cases, the forms are 
modified to suit three sets of meter 
readings daily. 
Deere & Co. 


Moline, Il. E. WINHOLT 


Answer No. 162 


What Determines Lead? 


IN REGARD to L.B.’s question, lead is 
given an engine valve to increase the 
economy of the engine by establishing 
full header pressure on the piston head 
at the instant of reversal (giving a 
larger work area on the card), and is also 
used as a means of bringing the recipro- 
cating parts to an easy, cushioned stop 
by opposing the final few inches of travel 
by the full header pressure. 

Therefore, it is obvious that the 
amount of lead is determined from the 
header pressure, and the mass and veloc- 
ity of the reciprocating parts of the 
engine. As a starting point, 1/32 in. 
per ft. of piston travel can be tried. 

In vertical engines, slightly less lead 
is given the head end valve because the 
upward movement of the reciprocating 
parts is also opposed by the force of 
gravity. When striving for a quiet, eco- 
nomical engine, correct lead is of great 
importance. Sam WILLIAMS 
Considers Vertical Engines Too 

Question No. 162, on p. 96 of the 
April, 1942 issue requests information on 
“What determines the amount of lead 
for steam engines?” Perhaps I can be 
of some help. The amount of lead 
varies from 0 to about % in. It can be 
determined only by trial and the use of 
an indicator. Generally, only enough 
should be given to fill the clearance space 
and make a smooth running job when 
passing centers. A safe estimate would 
be 1/32 in. per ft. of stroke. The proper 
amount takes into consideration: Size 
and speed of engine, give more lead to 
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z 


PURCH. POWER 
KW 
— $90,217.00 __ 


Cost per Ton 
KW per Ton 


1 GR 
— 220,66 __ 


Consumed 


Power Plant Log 


Year. 


SS ‘TOTAL 


Sample record forms showing a summary of power plant operation by day and by month. Note the effective way meters have been used 
throughout to simplify the cost accounting procedure 
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high speed engine; valve design, more 
lead to slow valves; noise level, proper 
lead gives a quiet job; economy, too 
much lead means negative work, too little 
lead, power loss and noisy operation. 

Cincinnati, Ohio. Ws. E. RIxMAN 


Answer No. 169 
Another Question About 


Power Factor 


THis question dealt with the calcu- 
lation of the power factor at the gen- 
erator which supplied 21 feeders the 
individual power factors of which varied 
from 60 to 100 per cent. The question 
asked by Earl Everline was answered 
on p. 98 of the April, 1942 issue. The 
two following answers elaborate on a 
simpler method of calculation. 


A Graphical Solution and Two Shortcuts 

As PRINTED the answer to this ques- 
tion might be discouraging to a non- 
technical man. The method submitted 
below has been grasped by non-techni- 
cal men in a few minutes’ time. The 
solution of the problem took me 45 
min, and required only a protractor and 
a scale graduated in tenths of an inch. 

The first step is to draw the power 
factor vs. degrees curve by looking up 
the angle corresponding to the power 
factor from a cosine table. About five 
points will determine the curve shown 
as P.F. vs. Degrees curve of Fig. 1, 
and the angle for each power factor can 
then be picked off the curve. All cur- 
rents of nearly the same power factor 
can be added to shorten the process. 

The next step is to lay off the cur- 
rent for each power factor to scale, 
setting the zero of the protractor at the 
end of each current line for the next 
reading. When these are all drawn end 
to end, the length of the line (heavy 
dashed line of Fig. 1) from the last 
point to starting point gives the current, 
and the angle of this line with the base 
corresponds to the power factor. 

In this problem, the line scales 1190 


Table 1. The 21 feeder circuits as given in 
the original question together with additional 
data as calculated by Mr. Church 











Feeder Amp. P.F. Angle Amp. 
in % in deg. PF. 

P| 85 84 33 71.5 
2 20 99 8 19.8 
3 14 77 39.5 10.8 
4 10 60 62.5 6.0 
5 40 72 43.5 28.8 
6 35 60 52.5 21.0 
7 50 94 20 47.0 
8 22 62 51 13.6 
9 43 65 49.5 28.0 
10 45 90 26 40.5 
11 75 90 26 67.5 
12 115 90 26 103.5 
1 73 42.5 3.6 
14 55 90 26 49.5 
80 100 0 80.0 

16 140 91 25 127.4 
1 50 79 37.5 39.5 
18 150 88 29 132.0 
19 25 93 22 23.3 
20 80 68 46.5 54.5 
21 72 72 43.5 51.8 
Total 1019.4 





amp., and the angle is 30 deg., which, 
from the curve gives a power factor 
of .865 or 86.5 per cent. 

If time were an object, a very close 
approximation may be obtained in 10 
min. by averaging the power factors 
and adding the currents, thus: 





1. Amp. P.F. in % 2. Amp. P.F. i 
290 at 90 ae ee 
140 at 91 80 at 68 
150 at 88 72 at 72 
580 89.5 237 77 

3. Amp. P.F. in % 4. Amp. P.F. in 
150 above 83 BBO ath 895” 
150 below 83 237 = at 77 
100 near 100 —— — 
a a 817 at 83 
400 at 90 400 at 90 

1217 at 87% 
Approx. 


If there is an ammeter on the gen- 
erator panel, another easy way to find 
the power factor is to multiply all the 
feeder currents by the power factor and 
add them. In the present problem, 
these add up to 1020.6. This, divided 
by the total current will give the power 
factor as 1020 + 1190=0.86 or 86 per 
cent P.F. approximately. 


Pittsburgh, Pa. I, E. Cuurcu 


Suggests Using the Reactive Kv-a. 
Referring to Question No. 169, 
we suggest another method, for calcu- 
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085 0.90 095 12 ua 


080 
POWER FACTOR = COSINE OF ANGLE 


Fig. 1. Graphical solution as used by Mr. Church. P. F. vs. Degree curve was plotted from 
trigonometric tables. The other curve was obtained by plotting each of the 21 feeders to 
scale as explained in the text 
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lating the power factor of the gen- 
erator supplying the 21 feeders. 

The method is this: (1) figure the 
in-phase amperes for each feeder by 
multiplying the listed amperes by the 
power factor; (2) figure the reactive 
amperes by means of the “reactive 
kv-a.” shown by Table II. The total of 
the reactive amperes divided by the 
total of the in-phase amperes gives the 
factor 0.583 which, from the table, 
shows the power factor of the genera- 
tor to be approximately 0.86. 


Table Il. Ratio of reactive kv-a. to kw. for 
various power factors 











Power Ratio | Power Ratio | Power Ratio 
Factor Rkv a /Kw | Factor Rkv.a /Kw | Factor Rkv a /K' 
1.00 000 80 ‘750 cu 1 333 
9 142 Py] 716 x9 1369 
98 203 78 802 58 1 404 
97 .251 77 -829 57) 1 441 
96 -292 76 855 56 «1 «480 
95 329 75 882 55 1 518 
pe 363 74 909 54 1 560 
-93 395 RB 936 53 1 60 
92 4% 72 964 52 1 642 
91 456 7 992 31 1 686 
90 484 70 1 020 50 1 732 
89 -512 @ 1 049 49 1779 
88 540 68 1 078 48 1 828 
87° 567 67 1.108 47 1 878 
86 593 6 1 138 -% 1.930 
.85 .620 65 1.10 45 = 1,985 
84 -646 64 1.200 4 2.041 
83 672 68 1.233 8 2.098 
82 -68 62 1.265 42 2.160 
81 -724 61 1300 41 2.225 











In this solution it is assumed that 
all the power factors listed are lagging, 
and that the individual feeder amperes 
can be totaled, that is, that the feeder 
amperes shown are the ultimate load 
amperes which total the load on the 
generator. 

Table Ill. Individual feeder circuit calculators 
as made by Mr. Bordeau 











P.F. In-Phase React. 
Feeder Amp. in % Amp. Amp. 
eS 85 84 71.5 46.2 
2 20 99 19.8 2.8 
3 14 17 10.8 9.0 
4 10 60 6.0 8.0 
5 40 12 28.8 27.7 
6 35 60 21.0 28.0 
7 50 94 47.0 17.1 
8 22 62 13.6 17.2 
9 43 65 28.0 $2.7 
10 45 90 40.5 19.6 
11 75 90 67.5 32.6 
12 115 90 103.4 50.0 
13 5 73 3.6 3.3 
14 55 90 49.5 24.0 
15 80 100 80.0 0.0 
16 140 91 127.4 58.0 
1 50 7 39.5 30.6 
18 150 88 132.0 71.5 
1 25 93 23.2 9.2 
20 80 68 54.5 56.0 
21 12 72 51.8 50.0 
Totals 
19.40 593.5 


1019. 
Then 693.5/1019.4 equals 0.583 and from 
Table II the P.F. is approximately 0.86. 





The method described above is 
simply an addition of the vectorial 
components of each ampere load at its 
power factor, the summation of which 
gives the current triangle of the total 
load. This method is equally useful 
where the kv-a. and power factor, or 
kilowatts and power factor are known. 
It has the advantage of showing the 
lagging reactive amperes that must be 
compensated for by leading reactive 
amperes if the power factor is to be 
raised, - 

Electric Mach. Mfg. Co. S. P. BorpEau 
Minneapolis, Minn. 
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Letters 


And 


Comments 








License Frames 


Noticine the description of an en- 
gineers’ license holder on p. 92 of the 
April issue, I thought that the one 
that is used in our plant might also be 
of interest. Licenses in our engine room 
were hung in various types of frames 
and in various locations for many years. 
In order to provide something more 
attractive and more uniform, a holder 
was designed, with the help of the fore- 
man carpenter, that is shown in the ac- 
companying sketch. 
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License frame details as explained, and used, 


by Mr. Kimball 


The material was quartered oak and 
there is room for 12 licenses. It has 
never been entirely filled even with the 
boiler and air tank inspection certificates. 
As will be seen, the entire front part 
is on hinges and by unhooking it at the 
top, it can drop down and be held by the 
chains at each side. Then the licenses, 
still in their frames, are fastened to the 
inner side and the front part is closed 
up against-the back panel which is fas- 
tened to the wall. 

All of our licensed men, and the same 
is true of other engineers that I have 
ever noticed, provide a plain wooden 
frame made to take the license which 
is about 8% by 10% in. There was 
room enough on the front board of our 
holder so that these frames could be 
fastened on the inner side and just show 
the license from the outside. In this 
manner, it is possible for any man to 
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remove his license together with the 
frame if he wishes to. 

For many years holders of Massachu- 
setts engineers’ licenses have not been 
obliged to renew them annually. Re- 
cently a change has been made in the 
law so that these licenses must be re- 
newed every year. The renewal is much 
smaller than the old form, but some 
of the engineers have simply opened 
their frames and laid the new form over 
the old and fastened them in that manner. 
Cambridge, Mass. G. H. KimBati 


Accurate Marking for 
Calibrated Gages 


WHEN CONSTRUCTING home made ap- 
paratus to meet today’s needs, it often 
becomes necessary to fashion a rod or 
bar, calibrated in gallons, inches, or 
some other unit. Marking off the rod 
in evenly spaced units by means of a 
yardstick, or a 6-ft. rule and a hack saw 
is unhandy, and none too accurate, to say 
the least. 


Set the work up between centers in a 
lathe, adjusted to run slightly eccentric. 
Then, using the threading gears and 
longitudinal feed set to the desired 
threads per inch, pitch, or in this case, 
distance between cuts, bring the tool in 
light contact with the work, and make 
the desired number of cuts. Center the 
work, disconnect the longitudinal feed, 
and make cuts the full circumference of 
work at specified intervals. Gage glasses 
can be marked in this manner, using a 
small tool post grinder, and knife edge 
wheel. Sam WILLIAMS 





used to be down on the farm. 
END A 


eEaaeaee wuwn N- — 


FIRST STEP: Group wires as shown pig- 
tailed together and then tag them ac- 


_ This Can Be Used On Right Hand Models Too 


Last month on p. 88 we presented a problem by Charles V. Johnson 
dealing with the identification of a 12 conductor cable, the ends of 
which were on opposite sides of a deep canyon, involving a 7 mi. trip 
by trail from one side to the other. Mr. Johnson's solution, showing 
how the unidentified conductors may easily be tagged out by means of 
a buzzer with only one trip to the opposite end and back, is given below. 
Incidentally the cable was used by a farmer for the remote control of 
a left-hand, winter model Superskiliunkdum—things aren't what they 
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SECOND STEP: Go to other end of 
cable and, with test buzzer, tag ends to 








_l Ps ORIGINAL DIGITS 


FINAL STEP: Return to first end and, 
with test buzzer, identify wires and tag 
to correspond with End B. 





cordingly. correspond with first end. 
pecsiies! 125 
135 
<aiutianiuan ae 215 
235 
persnenees FT 35 
pe 325 
x 
Ew die, RES 
a $23 
icpaiieantdahagl 5i3 
si2 
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eS 
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cmuisuntinnnia-@ 











THIRD STEP: Regroup, pigtail wires as 
shown, add digits to original numbers as 
per first and second steps. 
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Problem 22, A Hot 


@, Spot in the Ice Plant 





id 








YA Seg 
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ie? 


How Would You Do It? 


Worryinc about gas rationing and 
tires the venerable Judges, separately 
and independently, heaved a_ sigh, 
looked sadly in the garages at their 
30 yr. old two lungers but wheeled out 
their bikes, slipped the clips on their 
beards and gayly peddled down to the 
Loop for their bi-monthly meeting. 

“That,” said the Oldest Judge peek- 
ing at Ed Podmayer’s letter, “is a 
good idea. Bailiff, we must have a fan! 
Can’t do a thing without it.” While 
the office force was busy looking up 
WPB priority regulations on Fans for 
Contest Judges—the Judges themselves 
discovered the Youngest Judge had a 
lunch basket and they decided, with 
one dissenting vote, to finish the ses- 
sion after a picnic lunch in Grant Park. 


That proved to be a tactical error. 
With the windy boulevards, the mum- 
mies in Field Museum, the octopus in 
the Aquarium, the Planetarium and 
the beach it was well toward sunset 
when the Chief Justice remembered 
the contest entries in his brief case. 
“Too dark outside now to see,” said 
the Junior, whose grandpa fed salt to 
Mrs. O’Leary’s cow before the Fire. 
“We should seek light and guidance 
at the Palmer House.” 

Beards flowing and in lock step 
they marched in, ranged around a table 
and had just spread out the entries 
when a cocktail glass stem shattered 
on the table. The eldest Judge jumped 
up and ran to the bar to remonstrate 
with a rude individual. By that time 
the man had drained his second Mar- 
tini and was munching the top of the 
glass and just had time to throw the 
stem over his shoulder before being 
rushed out the door by a couple of 
huskies. “Crazy!” said the bartender. 
“No doubt about it,” said the Judge, 
turning back to the table, “everyone 
knows the stem is the best part.” 

After several hours’ study and dis- 
cussion with no further interruptions 
the Chief Justice served up the ver- 
dict as, “Ray should have First Prize. 
His solution is practical and cheap. 
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Furthermore he is a patriot—salvages 
a pump and leaves the way open for 
us to talk Our Hero out of the 3 by 3 
compressor for air conditioning the 
Judicial Chambers this summer. Ed’s 
solution sounds practical and is based 
on past experience, but it’s not quite 
right to steal his wife’s dishwasher at 
a time like this. Probably it’s her 
kitchen fan he has his eye on too, so 
we'll give him only second place. Joe 
seems to know, too, but he’s guessing 
that more pipe can be obtained, or, 
that it is already on hand or that it 
can be installed. He should have third 
prize.” 

“What,” asked the Junior Judge, 
“about adding a larger brine pump to 
increase the brine velocity, or adding 
a brine pre-cooler, or, putting the small 
compressor on the holding rooms or 
half a dozen other suggestions?” 

*The war, my boy, the war, Mr. 
Nelson and priorities, possible power 
shortages and good engineering—al- 
ways do it the simplest way that will 


on 


‘ee 


Fig. 1. Sketch il- 
lustrating the 
schematic lay-out 
as suggested by 
Mr. Ray to con- 
vert the holding 
room coils from 
brine to direct ex- 
pansion 
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accomplish the purpose—thus I snap 
my fingers quietly. My night cap ap- 
pears at my elbow—the check at yours 
—demonstrates the Conservation of 
Energy and the First Law of Eco- 
nomics.” 


FIRST PRIZE AWARD 
Rembert Ray, 
Chief Engineer, Imperial Ice Co., 
Ocean Park, Cal. 


SINCE THE temperature difference be- 
tween the brine and the desired room 
temperature as now operated is 12 to 
14 deg., this would ordinarily give suffi- 
cient heat transfer to maintain a tem- 
perature of 30 deg., since the room is 
satisfactorily insulated. I suspect that 
the coils are pretty well loaded with 
ice most of the time and this reduces 
the heat transfer. You start to chisel 
off the ice with a bar while ice drips 
down your neck and you always get 
tired and disgusted before 10 per cent 
of the ice is removed. 

By converting your brine coils to 
direct expansion coils your difficulty 
will be eliminated and at the same time 
you will save the power required to 
drive the brine pump. The 16 deg. 
normal brine temperature indicates an 
ammonia evaporating temperature of 
approximately 11 deg. (depending on 
the type of coils in the ice tank). 

This ammonia evaporating tempera- 
ture also would be established in the 
storage coils, giving a temperature dif- 
ference between the refrigerant and air 
in the storage of 17 to 19 deg. thus 
increasing the heat transfer materially. 
Before re-connecting the coils they 
should be washed out with water and 
blown out dry with air. 

As shown by Fig. 1 remove pipe A 
to B and C to D including the brine 
pump. Run a %-in. liquid line, E to 
C, and install a %4-in. expansion valve 
F, Connect a 1%-in. suction line A to 
G and install the ammonia valve H. 
By all means install a %-in. defrosting 
line I to J and install a %4-in. ammonia 
valve K. 
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Install your 3 by 3 in. compressor 
as indicated on the drawing only if 
you desire a little more over-all ca- 
pacity. In this case the discharge pipe 
between the two compressors should 
be % or preferably 1 in. If you do 
install it put in a valve at L. By clos- 
ing this valve you can run the 3 by 3 
in. independently on the storage for 
any desired length of time to reduce 
the temperature further if desired. 

Also the 3 by 3 could be used for 
defrosting, without running any other 
part of the plant. With no water run- 
ning over the condenser, the head 
pressure would be higher and thus 
speed defrosting. If the head pressure 
should get too high, turn on condenser 
cooling water for a few minutes. Also 
use a 3 by 3 in. compressor to pump 
out the storage coils before connecting 
up the discharge. 


Defrosting of the storage coils is 
very easily and efficiently done while 
plant is running as follows: Close valve 
H and F and open K allowing the hot 
discharge gas to flow to the storage 
coils, which temporarily acts as a con- 
denser. If the coils condense full be- 
fore defrosting is completed, open 
valve H a turn for a minute or two and 
then close. 

If there is any tendency for liquid 
to slug into the compressor instead of 
trapping into the tank, close the com- 
pressor suction valve and open H wide 
for 30 sec., then close H, open the 
compressor suction valve and continue 
defrosting. There are several other de- 
tails which might be added but which 
I feel quite sure are unnecessary. 


SECOND PRIZE AWARD 
Edward Podmayer 
Teaneck, N. J. 

THERE ARE any number of things to be 
done that may be of help to the Hot 
Spot in the Ice Plant. For instance, 
speeding up the compressor or pump 
or check the agitator in the ice tank 
where, I presume, the brine from the 
vault is cooled. I have had two ex- 
periences where I increased the re- 
frigeration. 


In the first case we were pumping 
brine from our ice tank to chill some 
boxes and in summer we had trouble 
holding temperatures. I checked the 
temperature of the brine in the tank 
and found that at the bottom of the 
tank the temperature was about 8 deg. 
above zero and at the top of the tank 
it ran from 14 to 18 deg. above. 


This also caused a freeze back due 
to poor evaporation of our refrigerant. 
We had been depending upon the brine 
pump to give us enough agitation, but 
tests indicated otherwise. We had an 
old dishwasher pump and motor lay- 
ing around nd set this-up on the tank. 
We dropped the suction line to within 
a few inches of the bottom and dis- 
charged the brine 4 in. from the top 
at the opposite end. This equalized 
our tank temperature and increased 
our refrigeration due to higher back 
pressure because of better evaporation. 

In the second case, by placing a 


CHICAGO, JULY, 1942 





PROBLEM 23 
OUR HERO TACKLES A MEAT PACKING PLANT 


Down in Memphis Our Hero has a friend—an engineer in a small 
meat packing plant—who lately has been complaining about lack of 
boiler capacity during peak load periods, and an excessive amount 
of boiler feed make-up which complicates his water treatment. 

"Nuts," says Our Hero. "You take all your process and cleaning 
water from the cold water lines and heat it with live steam in suction 
tees ranging from 1/2 to | in. You evaporate about 200,000 |b. of water 
per day in the boilers, and 18 out of 24 hr. you're wasting exhaust steam 
to the atmosphere. You have a 4 in. live steam line throughout the 
building supplying live steam for process and this is almost paralleled 
by another 2!/, in. live steam line to the lard pump cookers, etc. 

"You have enough old tanks, pumps and pipe around here to build 
a battleship. I'll fix you up to cut down on your steam load during the 
peak periods, increase your condensate return and at the same time, 
recover a large part of the exhaust steam you're now wasting and some 





of the heat absorbed in your ammonia condenser cooling water." 

But again Our Hero stuck his neck out too far. When it came down 
to the details he was stuck—didn't know enough about packing house 
operation. Can you help Our Hero? After talking so big he doesn't 
want his Southern Friend to call him a Dam’ Yankee braggart! 

Write your opinion of this case in a letter of not over 1000 words 
and send it to the Contest Editor by July 31. A first prize of $15 will be 
awarded for the best letter; a second 
Entries in this contest should be ma 


pee of $10 and a third prize of $5. 


the Contest Editor, Technical Publishing Co., 53 W. Jackson Blvd., 
Chicago, Ill. 


ed Problem 23 and addressed to 








small fan in a cold storage vault to 
give circulation over the coils we were 
able to drop the temperature 7 deg. 
THIRD PRIZE AWARD 
Joseph Roy 
Naperville, Ill. 

INASMUCH as the large compressor 
mentioned in the problem should not 
be very heavily loaded under the con- 
ditions given, and the brine tempera- 
ture can be held easily, I believe the 
difficulty in the freezer is in the amount 
of pipe. 

For coolers of the size mentioned 
with brine it is customary to allow 
about 5 cu. ft. of space for each linear 
foot of 1% in. pipe, or about 8 cu. ft. 
per linear foot of 2 in. pipe. Our Hero 
should have, therefore, about 650 ft. 


of 1% in. pipe or about 400 ft. of 2 in. 


pipe. 

With the insulation and construc- 
tion mentioned, the heat loss under the 
most extreme weather conditions 
should not exceed about 9000 B.t.u. 
per hr. or less than 1 t. of refrigerating 
effect. Twenty gallons of brine should 
hold this with about a 1 deg. tempera- 
ture rise. It is quite likely that the pump 
is not delivering anywhere near 20 
g.p.m. and it would be well to check 
this up if possible. The time required 
to fill a calibrated tank, or even a bar- 
rel, is the easiest method with a very 
small pump of this kind, 

In brine pipe for this service it is 
usual to allow a brine velocity of from 
5 to 7 ft., a temperature rise of about 
2.5 deg. F. and a heat transfer of about 
2.5 B.t.u. per sq. ft. per hr. per deg. F. 
The heat transfer is of course mate- 
rially decreased if the coils are allowed 
to ice unduly. 


Eprtor’s Note: Just as we were 
winding the problem up-and wishing the 
Judges had devoted a little more space 
to other possible solutions so as to fill 
up the page, in walks the postman with 
an entry from our old pal Peter “P&V” 
Squirt of Milwaukee. 

The fact that he was more than 2 wk. 
late and that the Judges had long since 
finished with the problem, did not affect 
Pete’s confidence for he added “P.S. Ap- 
ply the First Prize of $15 to War 
Bonds.” His suggestion of dealing with 
the problem follows: 

“The insulation on the inside of the 
ice storage vault and the ante-room with 
the cooling system appear to be ample 
from the present knowledge of this art. 
So it comes down to the question of deal- 
ing with the outside only. 

“It is assumed that the ice storage 
vault and the ante-room together with 
the roof are constructed of a good grade 
of concrete and it therefore is simply 
a matter of insulating this concrete and 
keeping it from absorbing heat during 
the day. 

“Install a covered, insulated tank of 
cooling- water in the ante-room, run a 
small diameter pipe from this tank to 
the roof with a perforated pipe along 
the high point of the roof. Use the small 
compressor as an airlift or pump to force 
the water up to the roof where it will 
pass through the perforated pipe and 
form a blanket of water over the roof 
and down the walls to be collected at 
the low point and returned to the tank 
for re-circulation. 

“Pumping will only be required dur- 
ing the daytime as evaporation of the 
water from the concrete after the pump 
is shut off will act as a cooling agent in 
the evening.” 
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Fig. 1. Removing broken studs is easy with welding. Some 
studs removed this way are shown below 


Fig. 2. Six studs removed as desc.ibed in the text using nuts 
welded on as emergency heads 


Fig. 3. Using a mirror to see for welding a joint underneath 
a pipe which cannot be rolled 


Fig. 4. Another view of a welder roll welding a pipe 


Welding Tricks 


By A. F. DAVIS 
The Lincoln E'ec. Co. 


WELDERS throughout the country continually are thinking up 
short-cuts or kinks to speed production in arc welding. Two 

such tricks were used to good advantage in recent pipe line instal- 

lations at the Cleveland Municipal Power Plant, Cleveland, O.1 

Roll welding is a trick imported fr .m the oil fields, where long 
lines of pipe sometimes are welded in the downhand position en- 
tirely by rolling the pipe. Figure 5 shows a welder at the Cleve- 
land plant using the technique in welding tube turns on pipe for 
water lines in the plant. Another picture of pipes being roll 
welded is shown in Fig. 4. 

A neat kink is that being used by the welder shown in Fig. 3. 
This man is welding on the bottom side of a 10-in. water line 
with the aid of a mirror placed at an angle on the floor, so that 
the welder can see the point of welding. This stunt was used on 
all joints of a similar nature at the Cleveland plant. 

In industrial maintenance work, the problem of removing 
broken stud bolts is frequently encountered. For a machinist, 
this operation takes about an hour, but two New York welders, 
Alex F. Morton and William F. Kramer, have developed a method 
by which the broken bolts can be removed in about 1/20 the time 
by using electric arc welding. 

The method ordinarily used by machinists is to drill the stud 
with a small drill, following with a larger drill to remove as much 
metal as possible without touching the threads, and finally break- 
ing out the thin shell with a small tool. Fhe hole generally must 
be re-tapped, adding a fourth operation. 

Morton and Kramer’s method is to lay a nut above the broken 
stud (the inside diameter of the nut should be slightly larger 
than the outside diameter of the stud bolt), build the stud up 
with weld metal using the electric arc and weld it to the nut. 
The bolt then has a regular head and may be removed with an 
ordinary wrench. 

In some cases a frozen stud will require heating of the area 
surrounding the bolt to expand it and permit the bolt to be 
removed, but often the welding operation itself will heat the area 
sufficiently to permit the removal of the stud as easily as an 
ordinary nut. 

A typical broken stud problem is shown in Fig. 1. When the 
hardened studs are broken off level, a machinist will take about 
an hour to remove the bolt by drilling. If the stud is broken off 
on an angle, the machinist must take much longer for the drills 
will break, or run, on the slanted part of the stud. The welding 
method, developed and used by Morton and Kramer extensively 
since August, 1941, permits removal of an average of 20 broken 
studs per hour, whether or not they are broken off on an angle. 
A typical group of studs removed by the welding method is shown 
in Fig. 2. 


1See Increased Electric Power for Cleveland, Power PLant ENGINEERING, 
April, 1942, p. 52. 


Fig. 5. Welder roll welds tube turns on a pipe 
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Bill Otto's 
Emergency Page 


| Scocdovsalcbecigat T STORES, because of the large number of 
customers who cannot be trained but nevertheless must be 
protected and provided for, face a particularly difficult problem 
in connection with air raid training and precautions. At the 
Carson Pirie Scott & Co. store on State Street in Chicago, 
this is the responsibility of Chief Engineer William Otto. 
As Building Control Director, he has perfected a storewide 
organization to handle emergencies, the entire program being 
coordinated with the city-wide program under the general di- 
rection and coordination of the OCD. Each floor of the store 
has a captain and under him a police, traffic, fire, first aid and 
mechanical squads. Through a special telephone switch- 
board in his office in the third basement Mr. Otto can talk 
direct to the floor captains, individually or collectively. 


Power is purchased from the utility system, and although | 


interruption is remote, it is always a possibility to be guarded 
against. As a precaution against this, a 10-kw., 110 v., dic. 
generator (a rebuilt motor), driven by a rebuilt Ford engine, 
as shown by Fig. 2, has been installed to carry all exit and 
emergency lights, which are on a separate circuit independent 
of the other store lights. The engine, with an electric storage 
battery starter, can be started and-will pick up the load in a 
matter of seconds. Cooling water is piped to the drain and 
{he exhaust goes to a muffler in the basement below. 

A special emergency truck, made entirely of scrap and 
salvage material, is shown by Figs. 1 and 4. It will pass 
through doors, and will go in the elevators so it can thus be 
taken quickly to any part of the store. In addition to two 
stretchers and tools, such as an axe, shovel, hoe, pike pole, crow 
bar, maul, wrenches, screwdrivers, pliers, etc., the truck car- 
ries a variety of equipment to meet any emergency. 


This additional equipment includes: asbestos gloves; two 
kerosene and two electric lanterns; four hand and four large 
fire extinguishers; two gas and smoke masks; two pails of 
sand and a megaphone. The large tank is for water and is 
equipped with a nozzle for spraying incendiaries. The tank 
is kept charged to 60 Ib. pressure by a motor driven compressor. 

Except for a few odds and ends taken from the store 
stock, all parts used are reclaimed from scrap or salvaged 
and fabricated in the store by welding. Figure 3 shows an 
oxygen tank truck under construction. Ford wheels are used 
on both trucks. The old Ford front axles were shortened so 
as to pass through doorways by cutting out the center sec- 
tion and welding as clearly shown in Fig. 3. 


Fig. 1. Rear view of the truck showing the water tank, hose, exten- 
sion cord and compressor used for charging the tank to 60 Ib. 
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Fig. 2. A rebuilt motor, driven by a Ford engine serves as a 10-kw. 
d.c. generator, to carry the emergency lights should utility power 
be interrupted 


Fig. 3. An oxygen tank truck under construction, showing the method 
of bracing, and the Ford axle shortened so the truck will pass 
through doors 


Fig. 4. Louie Paulsen swings the front end of the truck around to 
show the tools, kerosene and electric lanterns, sand pails, etc. 
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Shaft Straightening With The Blowpipe 





SEE NOTE FOR MEASURING 
AMOUNT OF BEND ON SKETCH 
AT THE BOTTOM OF THE PAGE 


CENTER HEAT CROSS — HATCHED — 





TOOL REST 
LATHE BED-3 








PRY SHAFT UPWARD ONE - 
HALF AMOUNT OF THROW 
AFTER HEATING TO A 
VISIBLE RED, THEN CHECK 
SHAFT FOR TRUENESS 
ANO REREAT HEATING - 
AND PRYING IF NECESSARY. 
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TOTAL AMOUNT OF THROW MEASURED ®8Y THE CLOCK MICROMETER, 


JACK THE SHAFT DOWNWARD A LITTLE MORE THAN ONE-HALF THE 
| THEN HEAT, THEN MEASURE, ETC. 
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Qe SHAFT 


METHOD OF RMINI 4 
ROTATE SHAFT 360° TO MEASURE THE DIFFERENCE 
BETWEEN MAX.@ MIN. THROW OF THE BENT SECTION. 





METHOD NO.3 b 











Three methods for bringing bent shafts back into alinement by a combination of heat 


and pressure 
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By A. B. GORDON 
The Linde Air Products Co. 
Philadelphia, Pa. 





While shafts and shafting.can be 
straightened by either heat or 
pressure applied judiciously and 
separately, a combination of the 
two is usually more convenient and 
three different methods are illus- 
trated and described by the. au- 
thor. For small shafts the straight- 
ening is facilitated by placing in 
a lathe. Long shafting can be 
straightened in position if the 
structure and bearing supports are 
secure 





Heat of the oxy-acetylene 
flame may be used to advantage 
in several convenient and labor- 
saving methods for bringing a 
bent or warped shaft back into 
alinement. A common procedure 
for shaft straightening is to set 
up the shaft in a lathe and rotate’ 
it in order to find the bent section 
and then measure the deflection 
as explained under Method No. 3. 

When this section is deter- 
mined, the outside of the bend 
is positioned at the bottom and 
heated with the blowpipe as shown 
in Method 1. Pressure is then ap- 
plied to the heated area with a 
crowbar blocked up on the lathe 
bed to force the warped section 
back into line. If a single appli- 
cation does not correct the fault, 
the entire procedure is repeated 
until the shaft is perfectly true. 


Alternate Method 
By an alternate method, the 


. warped area is determined in the 


same manner. After measuring 
the amount of bend, a pair of 
wedges, as show in Method 2, of 
the correct size are driven between 
the outside of the bend and the 
lathe bed. The shaft is then heated 
at the inside of the bend so that 
the stress set up by the driven 
wedge will force the shaft back 
into alinement. Repetition of the 
procedure may be necessary to cor- 
rect excessive warpage. - 


For Long Shafting 
If the bent shaft is too long to 
be set up in a lathe, it may be 
left in its hangers. After checking 
of the hanger bearings to deter- 
mine play or lost motion, firmness, 
and rigidity, a measuring fixture 
is set up to measure the amount 
of bend as shown by Method 3. 
The high spot is then heated with 
the blowpipe and forced back into 
line by means of a jack. 
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TO SCALE AND CORROSION 


YMBOLIC of this triple threat are the three endless 
G belts shown here, rolling night and day to carry Nalco 

chemicals on the first lap of their journey to keep thou- 
sands of the nation’s power plants operating at maximum 
efficiency. 


Nalco moves forward against scale and corrosion with three 
main spearheads of attack: 1. Field Surveys by competent 
engineers who review conditions in your plant; 2. Laboratory 
Research by skilled technicians who analyze your water con- 
ditions and formulate the most effective treatment; 3. Produc- 
tion of Chemicals to meet your needs by men capable of 
translating laboratory formulae into carload shipments. 


For water treatment to best meet your individual require- 
ments, write today for a Nalco Survey of your plant. 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place ° Chicago, Illinois 


Canadian inquiries should be addressed to Aluminate 
Chemicals, Ltd., 555 Eastern Avenue, Toronto, Ontario 


Treating Service 
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CONSERVATION CONTROL CARDS FOR TOOLS 


a series of 35 cards prepared as part of a 
widespread Conservation Control Plan. 

The cards outline: typical troubles, causes 
and corrections; recommendations for select- 
ing tools for different uses; how to use it prop- 
erly; and, recommended speeds and feeds 


While the proper handling and use of tools 
is important at all times, demands of the war 
program make it essential at the present time 
in order to avoid waste of tool steels. The two 
cards reproduced below with special permis- 
sion of Henry Disston & Sons, Inc., are part of 





Power Hack Saw Blades 


Machinists’ Files 





How to obtain greater efficiency and make blades last longer. 


How to obtain greater efficiency and make files last longer. 





FAILURE 


CAUSE 


CORRECTION 


FAILURE 


CAUSE 


CORRECTION 





Pulling out 
at pin hole 


Blade drawn too tight. 





Blade twisting in cut. 


Reduce tension on blade. Aliow 
just enough to hold itstraight 
and prevent twisting. 





Premature 
wear 


Feed too heavy. 


Reduce . . . see recommenda- 
tions on other side. 





Speed too great. 


Reduce to recommended speed. 


Stripping 
teeth 


Choppy or fast filing stroke. 


Use long, steady, uniform stroke. 





Too coarse a file for the job. 
Or using wrong file. 


Use finer cut. Refer to recommenda- 
tions on other side. 





Too much pressure. 


A new file bites into the work more 
easily. File lightly at first. 





Work held improperly. 


Work to be filed should be held 
tightly in vise. 





Incorrect tooth spacing. 


Use number of teeth recom- 
mended for material. 





Insufficient feed. 


Increase feed as recommended. 





Dry cutting. 


Use coolant. 





Tooth spacing too coarse. 





Teeth too fine for 
material. 


Use number of teeth recom- 
mended for material. 





Worn frame. 





Frame out of line with 
vise. 


Check machine for wear and 
adjustment. 





Blade loose in frame. 


Adjust. 


Im pattern, size or 
|__cut of file. 


— to recommendations on other 
side. 





Dragging file on return 


Raise file slightly on return stroke. 





Filing too fast (or running 
work in lathe too fast). 


Use long, steady, uniform stroke. 
Reduce speed so file does not slide 
or glaze. 





Too much pressure. 


Ease up on filing stroke. 





File clogging. 


Refer to recommended file and cut 
and use file card and brush. 





Rusty files. 


Protect file when not in use. 





Careless handling. 


Respect file as a cutting tool 
and treat it accoedingly. 








Stock not tight in vise. 


Inspect clamps and tighten. 





Feed too heavy. 


Reduce . . . see recommenda- 
tions on other side. 





Wornout blade. . 


Install new blade. 


Ch al knoc! 
onainet fb, shed 


Use file card and brush. 





Careless handling. 


Do not drop or use as a lever for 
prying. 





Too much pressure. 


On a new file apply light pressure. 
 Maltyny Fay Bey . 








Hard spot in material. 


Start new cut. May require new 
lade. 





Insufficient tension. 


Make adjustment. 





Tooth spacing too coarse. 


Use number of teeth recom- 
mended for material. 





Feed too heavy. 


Reduce . . . see recommenda- 
tions on other side. 





New blade in unfinished 
cut. 


Start new cut. 











Side strain on blade. 


*Worn out. Change blade. 


Improper tooth and cut. 


ae to recommendations on other 
ie. 





Soft or tough ma- 
terials such as oS Pond 
inum, etc. 


Draw the file back lightly al the 
aeasl'an tee teas aot ete 
clean the teeth. 





Too much pressure. 


A new file bites into the work more 
easily and clogs. File lightly at first. 





General clogging. 








Use a file card brush to remove 
chips which in the teeth. 
¢ 





RECOMMENDATIONS 





WO. TEETH PER INCH 


STROKES PER MIR. FEED 





ALUMINUM 


4-6 


135-150 Pounds 








Brass—Cast—SoFrT 


6-10 


135-150 





Brass—CastT—HARD 


6-10 


135 





CasT IRON 


6-10 


135 





CopPER 


6-10 


135 











TOOL STEEL 


4-6-10 


90 





CoLtD ROLLED STEEL 


4-6 


135 





HIGH SPEED STEEL 


6-10 


90 





MACHINE STEEL 


4-6 


135 





IRON PIPE 


10-14 


135 





STRUCTURAL STEEL 


6-10 


135 











TUuBING—STEEL 14 


135 








TUBING—BRASS 14 








135 
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SE a li RCE i te 


On lines where uninterrupted service is 
essential — which means all lines in 
these critical times— you’ll do well to use 
these two sturdy Lunkenheimer valves. 


They are built to stand up under rough, 
hard usage —to stay tight and to give the 
added long service life so necessary now 
when replacement time is so important. 


You can use them to advantage in the 
many places where small gate valves are 
used. Fig. 1640 has wide application on 
steam, oil, gas, water and gasoline lines 


and Fig. 1644 on many corrosive lines. 


Once installed, these quality valves will 
do their part well. 


ESTABLISHED 1862 


THE LUNKENHEIMER C2. 


—=“QUALITY’=— 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


od 
EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 


LUNKENHEIMER VALVES 
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SHOP TALK 


A department showing by means of photographs how engi- 
neers in various plants have overcome certain sbstéelos or de- 
vised methods to facilitate operation. If you have done some- 
thing along similar lines that you are tial of or which you feel 





may be of interest to others, send us a picture and a paragraph 
of explanation. If the photograph is good and if the idea 
is original we will present it on this page and pay you for it. 











SHRINK FITS. If you don’t like 
dry ice for shrink fits Fred C. Gossett, 
supervisor of Methods at the Westing- 
house Lima plant has another sugges- 
tion—infra red lamp. The photographs 
show aluminum frames for small mo- 

















e 


— 


WATERPROOFING PIPE. Here 
R. Fellenbaum (left) and J. O’Neil are 
wrapping helically corrugated Armco 
iron pipe in the Ric-Wil Co. shop at 
Cleveland, O., to make prefabricated 
underground conduits. First comes a 
bonding coat of asphalt applied at 400 
deg. F. by the spray machine; then 
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tors leaving the lamp banks. Heated 
up to 150 deg. C. the 6% in. bore 
expands 0.020 in. and allows the wound 
primary to slip in place. The battery 
has fifty-six 375 kw. lamps and the 
conveyor travels around 30 ft. per min. 


we 


a second coat of asphalt somewhat over 
¥ in. thick; and while this is still hot 
a tension wrapped layer of 30 Ib. as- 
phalt soaked asbestos. felt, (the dark 
section in front of Mr. O’Neil). Finally 
for protection during shipment there 
is a layer of heavy Kraft paper (the 
light section in between the two men). 


PIPE SUPPORTS. Circulating wa- 
ter piping is heavy and due to the use 
of expansion joints must be adequately 
supported. In this industrial plant the 
discharge pipe is provided with a good 
substantial crutch and the discharge 
pipe suspended from the ceiling. The 
condenser itself is supported on springs. 


PORTABLE ICE RINK. A pipe 
dream of N. T. Todd of Indianapolis, 
Ind., became a reality last year when 
the Winterland Ice Review opened up 
at. Connersville, Ind., on its own port- 
able rink, This 35 t. York V/W com- 
pressor is driven by a V-8 Ford Mer- 
cury engine while Wisconsin single 
cylinder engines drive the condenser 
and brine circulating pumps. To make 
the installation independent of location 
cooling water can be supplied from a 
portable water tank. The rink floor of 
a radically new type has no piping 
and can be set up anywhere in a few 
hours. It consists of 500 Ib. steel sec- 
tions, 19 ft. 6 in. long, 2 ft. wide and 
3 in. high with two connections, one 
to the brine supply, one to the return 
header. Clamped together these sec- 
tions can be made to fit any space 
indoors or out. About 20 sprayings 
are necessary to give a perfect skating 
surface. Cracks between the sections, 
given a preliminary sealing spray, offer 
no difficulty in the way of a good sur- 
face for skating even under hard service. 
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DO YOU HAVE 
THIS HANDY CATALOG? . . 


Edward Better Valves catalog No. 101 
was compiled with an eye to today’s prob- 
lems. Complete but condensed to save 
your time, this highly usable handbook of 
widely-used Edward valves is packed with 
design and dimensional data and illus- 
trations. It’s yours for the asking. Write 
for Edward Better Valves Catalog Te. 101. 


QUICK, SURE SHUT-OFF 
WITH EDWARD Fig. 4828 .. 


Strong and reliable, Fig. 4828 is a flanged 
end leader in the Edward stop valve line. 

For pressures to , this forged steel 
O.S. & Y. globe valve has bolted bonnet 
and bolted gland. Unique Edward swivel- 
plug type disk prevents galling, cuts main- 

tenance, adds to valve life. Seats and disks 
are EValloy, Edward's specially developed 
stainless steel. Same design characteris- 
tics available in angle valves and for 
pressures to 1500 lb Sizes 14 in. to 2 in. 


EDWARD 2 
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Poder; s more pices ever giant ¢ it pays to use » the . Edward ares 
line. On _many items. . for instance those illustrated here. . 
Edward is making prompt deliveries on proper priorities. Con- 
centration on standard lines, increased plant capacity, and 
*round-the-clock production has made this possible. 

But there has been no compromise with the Edward tradition 
of quality. Today’s Edward valves, whether for 150 lb or 1500 lb 


service, are built with the same 
painstaking care that has made 
Edward synonymous with low 
cost in the long run. You should 
have full details on the Edward 


line in your files. Have you? 


VERSATILE STOP VALVE. . 


The best bet for a multitude of tough jobs 
—that’s Edward Fig. 2698. Forged steel, 
inside screw, union bonnet, screwed ends. 


Full area, streamlined body minimizes 





pressure drop. EValloy seat and disk. Drop 
tight = gage <7 eeion. For 
600 lb > Fin sizes 14 in. 
to 2 in. Fig. 3698 is globe, Fig. 
2699 is angle. O.S. & Y a 


BLOW-OFF EFFICIENCY... . 


For tough blowdown jobs, count on Edward 
blow-off valves. Straightway or angle, 
shown above, for 150 to 1500 lb sp. Slow 
opening design avoids damaging shock to 
piping. EValloy or hard-surfaced seats 
and disks fight erosion and corrosion. 
Globe type seating design for tight closure 
with less leakage. 


INTEX STOP VALVE ..... 
Where elevated om 


ilar design (Fig. 2688-9) also 
available. 


RELIEF! . 


Edward forged steel 
relief valves. Reliev- 
ing pressures to 600 
b for auxiliary steam 
lines, pump housings, 
heat exchangers and 
unfired pressure ves- 
sels generally hand- 
ling water, oil or va- 
por. Globe or angle, 
screwed ends, sizes 
to 2 in. Stainless steel 
ball reseats tightly, 
no sticking. Vapor 
tight when relieving. FIG. 141 





peratures and 
velocities tend te 
shorten valve _ life, 
Edward Intex globe 
valves offer oppor- 
tunities for substan- 
tial savings. The seat 
is integral with the 
body and hard-sur- 
faced with a tung- 
sten-cobalt-chromium 
alloy. Disk also hard 
surfaced. Socket 
welding, flanged or 
screwed ends for 
pressures to 1 

at 950 F. Unusually 
easy to disassemble 
with all working parts 
readily accessible. 





THE EDWARD VALVE & MFG. CO., 


220 WEST 144th STREET 


INC. 
@ EAST CHICAGO, INDIANA 


Se’ VWAIVES 
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| SOLNUS OILS reduce diesel shutdowns 4007 
step-up efficiency in large cold storage plant 











The place .--% cold storage plant carbon troubles eliminated . - - labor and 
handling great quantities of perish- replacement of parts saved. 
ables --- operating four diesel 

engines and many compressors: 

pumps, etc. that is 
The problem - -- rapid formation of hard skilled technic 
carbon, dirty valves, clogged filters, too fre- and able to help you impro 
quent cleaning, too much down time an and the products they have to off 
maintenance. been developed to maintain that improve 
The solution - - - Solnus Oils, recommended production. For proof © what Sun Service 

i i sae apabl “Doc- has and can accom lish write for your co 

by Sun Oil Engineers those Cc e “Doc Pp Y PY 
tors of Industry.” of “Helping Industry Help America.” 


The results - - - diesels now operate four SUN OIL COMP ANY—Philadelphia 
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War News From 
the Industrial Front 


Packing Plant Shares 
Machine Shop 


THE JOHN MorreELL Packine Co., 
operating plants in Ottumwa, Ia., and 
Topeka, Kan., recently embarked on 
a plan to further the war effort by 
allowing other manufacturing plants 
in these cities to avail themselves of 
Morrell shop equipment when not ac- 
tually in use by the packing plants. 

As explained by George M. Foster, 
vice-president in charge of operations, 
“No profit-seeking motive prompted 
the offer. Our only objective is to 
help speed the war effort. We asked 
only maintenance costs in return for 
the use of the machinery and the power 
necessary to run it.” 

The Morrell firm is busily engaged 
in production of meats for Army, Navy, 
and Lend-Lease commitments, and 
uses the machines 8 hr. daily, during 
which time their use is indispensable, 
and their offer for use during the other 
hours is looked on as a distinctly co- 
operative gesture. 


Wood Water Tower 
Designs 


DUE TO A decision by the War Pro- 
duction Board, priorities for steel to be 
used in the construction of water tow- 
ers is not available. The Timber Engi- 
neering Co., Washington, D. C., has 
several timber water tank designs on 
hand and is distributing them free upon 
request. These designs range from 30 
to 60 ft. in height, in capacities from 
2000 to 100,000 gal. 

The company also has completed 
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a design for a 100-ft. tower to carry 
a 100,000 gal. wood tank and offers 
cooperation to any recognized engineer 
in designing tank towers, or, will ex- 
amine designs submitted and give ad- 
vice on the adequate use of the timber 
connector system of construction. 


Siren Installation for 
Air Raid Protection 


OFFICIALs and civilian coordinators 
who plan on purchasing an air raid 
siren \in many cases overestimate the 
volume and penetrating qualities, ac- 
cording to E. T. H. Hutchinson of the 
Sparks-Withington Co., Jackson, Mich. 
The penetration of sound passes 
through some material and is absorbed 
by others, so the location, height, wind 
velocity and building obstructions must 
be taken into consideration when the 
choice is made. 

Mounting a siren too high increases 
the sound range, but may cause the 
sound to skip certain areas in between. 
Usually to obtain the best results a 
siren should be mounted 30 to 40 ft. 
above ground level. Before a perma- 
nent installation is made, various 
heights should be tried out so that the 
best sound range will be developed ac- 
cording to the local requirements. 


Ice Ceilings Adjusted 


BECAUSE in certain sections of the 
United States the established practice 
of ice companies has been to have high 
prices during the heavier consumption 
period in the summer months, Price 
Administrator Leon Henderson has 


* 


View in the Foster Wheeler Corp. shops at Carteret, N. J., as more than 2000 employes 

and guests gathered for the official award to the company of the Navy E for excellence. 

For over 50 yr. the company has been supplying equipment for the Navy Yards and ships. 

In 1891 the New Jersey shops built the condensers for the armored cruiser New York, later 

Admiral Sampson's flagship at the Battle of Santiago. Four men in the organization have 
worked there through three wars 
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ruled that the price ceiling of March, 
1942, would cause an unfair burden on 
the ice manufacturers. 

Maximum Price Regulation 154, 
under certain terms and conditions per- 
mits the dealers to sell ice at the prices 
prevailing in 1941 during’ the months 
of April to October, inclusive. In the 
regulation which became effective May 
25, the winter ceiling shall be the 
March, 1942, peaks. 


Metal in Plumbing Fixtures 


Barred 

AFTER JUNE 20, use of metals other 
than joining hardware, coating, or re- 
inforcing mesh will be prohibited for 
use in plumbing fixtures in homes and 
commercial establishments. The action 
is expected to save 46,000 t. of iron 
and 7200 t. of steel annually. 

While iron and steel are barred for 
use in plumbing fixtures their use is 
permitted in the following specified 
uses: shower receptors, 15 lb.; shower 
stall and receptor combinations, 25 lb.; 
grease interceptors, 5 lb.; plaster inter- 
ceptors, 5 Ib. and in septic tanks, the 
minimum required for reinforcement 
and connections. 


A-10 Rating Needed 


For Instruments 

ON A MOVE to conserve nickel, 
chromium and their alloys, the WPB 
has assumed control over the produc- 
tion and distribution of many types 
of instruments, regulators and control 
valves used in the manufacture of war 
material. Conservation Order L-134 
drafted specifications for the various 
types of instruments and the restric- 
tions on their use. Twenty-eight spe- 
cific items are covered. 

Effective immediately manufac- 
turers can only deliver the instrument 
parts, no matter what their use is in- 
tended for, on preference rating A-10 
or higher, but deliveries intended for 
the Army, Navy or Maritime Commis- 
sion will not be affected by the restric- 
tion until 90 da. from issuance of the 
order, dated May 26. 


Simplified Pipe Standards 


Wir8 THE approval of the Standing 
Committee for Simplified Practice Rec- 
ommendation R57-32, Wrought Iron and 
Wrought Steel Pipe, Valves, and Fit- 
tings, the Division of Simplified Practice 
of the National Bureau of Standards 
has submitted a proposed revision of the 
recommendation to all interests for con- 
sideration and acceptance. 

Promulgated originally in 1926, this 
recommendation established a simplified 
schedule of 49 sizes of pipe in the 
standard, extra strong and double extra 
strong weights. This figure represented 
a reduction of 21 per cent from the 62 
sizes then being manufactured. In 1932 
the recommendation was revised by the 
elimination of the 3% in. size pipe in the 
double extra strong weight, and the cur- 
rent revision consists of the elimination 
of the 3% in. size pipe in the other two 
weights, standard and extra strong. 

The present revision was proposed by 
the Manufacturers’ Standardization So- 
ciety of the Valve and Fittings Industry, 
and is based on a sampling which showed 
a relatively small demand for 3% in. 
valves and fittings. In view of the small 
demand, and the need for simplification 
and consetvation in the present emer- 
gency, the Society suggests the elimina- 
ting of the 3% in. pipe. 
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Constant jams at the turns 
upset piping systems, too! 




















(WELD WITH TUBE-TURN FITTINGS ) 
| TO SOLVE TOUGH PIPING PROBLEMS 











Tube-Turn Welding Fittings protect 
your piping where it counts most! 


At a roller derby, people rush to get seats near the turns for the thrills 
are there! It’s at the turns where the speeding skaters bunch up and 
try to cut off opponents—it’s here where crowding the turns means 
trouble. The same hazard exists in piping systems at the turns, for 
pressure and strain are proportionately increased wherever flow direc- 
tion is changed. That’s why welding with Tube-Turn fittings is the best 
possible protection against piping failures occurring where the danger 
is greatest—at the turns. There is a Tube-Turn welding fitting for 


every piping turn! 


Write for helpful Tube-Turn data book and catalog. 





Tuse Turns, Inc., Louisvmze, Ky. Branch offices: New York, 
Chicago, Philadelphia, Pittsburgh, Cleveland, Tulsa, Houston, 
Los Angeles, Washington, D. C. Distributors in all principal cities. 


In this process industrial plant, the double prob- 

lem of complete protection against leakage and TUBE-TU RH 
other possible piping failures plus the necessity 

of a compact piping layout, is easily solved with SAAGE MARK 
Tube-Turn welding fittings. Tube-Turn fittings 

offer the advantages of greater strength and 

safety, faster installation, less weight, less 

Pressure loss, less space occupied, and a full 

line of fittings for every welding piping need. 








New Equipment 





Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Liquid Leak Sealer 


Cotortess liquid leak sealer an- 
nounced by the Flexrock Co., 23rd and 
Manning Sts., Philadelphia, Pa., offers 
a quick way to stop leaks in concrete 
walls, tunnels, floors, tanks and pits. The 
liquid chemical is mixed with ordinary 


Portland cement, molded into a carrot 
and forced into the leak opening. The 
leak is said to stop immediately, even 
against intense pressure. Where damp- 
ness or seepage exists, an application of 
plaster coat of the same material is said 
to make the surfaces bone dry. 


Air Raid Equipment 

AIR RAID equipment recently an- 
nounced by Specialties Mfg. Co., Inc., 35 
Farrand St., Bloomfield, N. J., includes 
the stirrup pump barrel and the sand 
barrel truck. The barrel pump extin- 
guisher consists of a 20-gal. barrel, 
mounted on wooden wheels in such a 


manner that it can be trundled to the 
place of use. Two handles are conven- 
iently attached so that two people can 
carry it from floor to floor. The top of 
the barrel is fitted with a hinged cover 
so that the water can be poured into the 
barrel. A stirrup type of pump is fitted 
into the top of the barrel and attached 
to a 12-ft. length of hose with an adjust- 
able spray nozzle. To the side of the 
barrel there is conveniently attached an 
axe for use as required. The entire 
assembly can be obtained painted in 
bright yellow or luminous paint. The 
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advantages of this barrel type stirrup 
pump are said to be its larger water 
capacity, convenience in trundling it to 
point of use and its simplicity of 
assembly. 

The mobile sand barrel is equipped 
with an open top barrel of approximately 
2% cu. ft. capacity. Suitable handles 
are provided for two people to carry the 
barrel up or downstairs. A long handled 
shovel and an axe are provided for re- 
quired use. Like the stirrup pump barrel 
the sand barrel is mounted on wheels and 
is painted a bright yellow, or with lumi- 
nous paint. 


Small Precision Limit 


Switches 


Crass 9007 Type P small precision 
limit switches, designed specifically for 
use where space and operating force are 
limited on modern machine tools, or as 
built-in contact mechanisms on other elec- 


we 


— Smeg 


gee I 
trical devices, have been announced by 
Square D Company, 4041 N. Richards 
St., Milwaukee, Wis. 

Basic switch units 2 in. long by 1 in. 
square are enclosed in transparent molded 
polystyrene cases, sealed against tamper- 
ing, yet allowing visual inspection of con- 
tacts. The operating lever can be ad- 
justed to any position in a complete 
circle. Fifteen deg. travel is sufficient to 
operate the switch and the lever permits 
an additional 40 deg. emergency over- 
travel in either direction. 

Die-cast enclosures for surface mount- 
ing types are 3% in. by lye by 225 in. 
A flush type arrangement is also avail- 
able, permitting the switch to be built 
into the machine casting. Either push 
rod or roller arm actuators are used. 
Enclosed type switches require only 5 
deg. rotation for operation and provide 


for 25 deg. emergency over-travel in 
either direction. The return spring is 
readily shifted to reverse contact action 
or provide latch type operation. 


Controller 

A NEw controller, Tag. No. 42, has 
been recently announced by C. J. Tagli- 
abue Mfg. Co., Brooklyn, N. Y. The 
control is compact and designed so that 
the few simple parts are accessible. The 


controller has two gages inside the case, 
an air gage indicating the air pressure on 
the diaphragm valve, and another show- 
ing the pressure on the supply line. Air 
supply of 15 Ib. is required for opera- 
tion. The controlled air gage shows the 
throttling position of the diaphragm 
valve. 


Long-Nose Cutter- 


Retriever 

ComPACTLY designed to cut wire with 
one-handed one-fingered triover oper- 
ation, also to retrieve or to hold in a 
powerful grip nuts, bolts, washers, 
cotter pins, etc., at inaccessible points, 
the Alpert Long-Nose Cutter-Retriever 
will be distributed by the Pack-Rite 
Machine Corp., 828 N. Broadway, Mil- 
waukee, Wis. 

This cutter-retriever resembles a 
pistol, the cutting edges being located 
at the end of the long slim barrel. To 
cut wire, the operator places the wire 
between the cutting edges at the: busi- 
ness-end of the pistol and snips off the 
wire by bringing down the trigger 
which actuates a rod operating inside 
the barrel. The leverage ratio is 15 to 
1, practically no thumb pressure is 
required on the trigger. 

To retrieve a bolt, nut, washer, 
cotter pin, etc., which may have 
dropped into an inaccessible place, the 
long-nose barrel is merely poked into 
the hard-to-get-at place, the trigger 
brought downward and the hardened 
steel cutters pick up the missing part. 
The cutter-retriever is light weight, 
flat, easy to slip into a belt or holster. 
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ee Gilman 


NATIONAL POWER-RECOVERY PLAN 





oe vastly accelerated pace is turn- 
ing power into Strategic Material No. 1.- For the 
success of the war effort, Industry must salvage 
its tremendous power-wastes, and use that power 
for war production! 


To help accomplish this urgent task, Gilmer, in 
collaboration with leading power engineers, has 
developed the National Power-Recovery Plan. 
This Plan is practical and workable, pointing out 
plainly just where and how power can be saved 
with a minimum of time and effort. 





COVERS— 


ELECTRICITY 

STEAM 

WATER 
MECHANICAL POWER 
REFRIGERATION 
COMPRESSED AIR 
BOILER ROOM 

PRIME MOVERS 


WHAT YOU 


LOSE 


Authorities on power estimate that, if the Plan is 
adopted by America’s industrial plants, the resultant 
power-saving will equal the combined output of two 
Boulder Dams! Translate that power in terms of 
more warplanes and tanks! 


Here’s the long-awaited chance to get an official 
““Go-Ahead” in your battle against power-waste! 
Show this advertisement to the responsible execu- 
tive in your plant and get his support. Then put 
the Power-Recovery Plan to work! It comes com- 
pletely packaged in a special Booklet. Write to 
Gilmer for a copy. 


tr |. H. GILMER COMPANY, Tacony, Philadelphia, Pa. * 


The oldest firm of rubber fabric belt specialists 
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High-pressure sub-assemblies like this are delivered 
to installation sites, underwriter-approved. 


Ofir new power-piping installa- 

Scan be obtained with no more 
ifficulty or personal attention than any 
factory-made item of major equipment! 

Prefabrication by Grinnell takes over 
all the tough fabrication work .. . per- 
forms it better and faster . . . delivers 
the complete job in convenient “pack- 
ages’ consisting of sub-assemblies ready 
for immediate field hook-up! 

“Give the Plans to Grinnell” when 
your piping requirements are roughed 
out. Grinnell engineers are equipped 
by long experience to interpret power 
and processing layouts into super-pip- 
ing systems. Grinnell plants, strategi- 
cally located to serve war industries, 
have every last facility to prefabricate 
simple and complex sub-assemblies . . . 
accurately, efficiently, in least time. 


Get the complete story of this detail- 
saving service. Write for photo-facts 
booklet, “Grinnell Piping Prefabrica- 
tion”. Grinnell Company, Inc., Execu- 
tive Offices, Providence, R. I. Branch 
offices in principal cities. 


renmcare onus ORINNELL 


wuenever PIPING is invotveo 





Automatic Oiler for 
Door Checks 


TO PREVENT waste’ of large quantities 
of oil, cleaning and decorating ex- 
penses, and elimination of fire hazards, 
elevator door checks with Trico visible 
automatic oilers have been announced 
by the Trico Fuse Mfg. Co., Milwau- 
kee, Wis. 


This controlled method of oiling is 
said to supply only the required amount 
of oil at the right time. Installation 
can be made quickly and no attention 
is required except to keep a supply of 
oil in the reservoir. A_ crystal-clear 
bottle tells at a glance when refilling 
is necessary. 


Air-Raid Siren for 
Indoor Use 


A NEW TYPE air-raid warning signal 
for industrial use is announced by the 
Breuer Electric Mfg. Co., 5100 Ravens- 
wood Ave., Chicago, Ill. The difficulty of 
hearing a siren inside the plant is obvi- 


ated by this new development in design. 
Equipped with a Universal a.c. or dc. 
motor, the Tornado Air-Raid Siren 
operates on ordinary light current and is 
available for either a vertical or horizon- 
tal mounting base. 


Bomb and Fire 
Extinguisher 


For USE in extinguishing magnesium 
bombs and fires, a new product, Cend-Ex, 
is now being marketed by the S. Ober- 
mayer Co., 2563 W. 18th St., Chicago, Ill. 
Cend-Ex is a granulated coal tar pitch 
and is said to be most effective in dealing 
with magnesium bombs and fires. It 
comes packed in 12% Ib. rectangular 
tubes which can be hung on the wall or 
placed at strategic points in a factory, 
ready for instant use. The tube is 30 in. 
long—thus enabling the operator to work 
well away from the bomb or fire. In- 
cluded with each tube is a placard of 
complete directions showing how to deal 
with bombs or fires of this type. 
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SUSTAINED EFFICIENCY 


MOF DE LAVAL PUMPS i 





BRONZE DOUBLE 
SUCTION 
IMPELLER- 
Finished on all 
surfaces. 








SHAFT SLEEVES- 
Make water-tight 
joint with impeller; 
can expand without 
jtendency to buckle. 








STUFFING BOXES 











Extra deep. 





MARINE 
THRUST 
BEARING- 
Locates rotor. 











BRONZE GLANDS- 








Split horizontally. } 
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IMPELLER 


WEARING RINGS- 


Bronze, 


threaded on. 





CASE 
WEARING RINGS- 
Bronze, held in 
machined grooves. 
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FLEXIBLE 
COUPLING- 
Mounted on taper. 

















WATER 
DEFLECTOR- 
Keeps water 
from bearing. 











PROTECTING 
BUSHING- 
Removable. 








PUMP CASE- 
Horizontally split. 











is due to proper hydraulic design, which avoids 
cavitation and pitting, and particularly to re- 
newable LABYRINTH WEARING RINGS, which 
protect casing and impeller from erosion and 
reduce leakage from discharge to suction. 

With De Laval LABYRINTH RINGS there is 
only about one-third as much leakage as be- 
tween plain rings having the same radial clear- 
ance, or for the same initial efficiency De Laval 
pumps can have greater clearances than can 
pumps with flat rings. Because of the reduced 
leakage there is less erosion of De Laval rings 
than of flat rings and efficiency is better sus- 
tained. De Laval pumps which have been in 
continuous service for many years without 
renewal of parts still equal their original effi- 
ciencies, as demonstrated by numerous tests. 

All parts of De Laval pumps are interchange- 
able on a limit gage basis and renewals 
ordered by number require no fitting. 

State your pumping conditions and ask for 


‘Publication P-3222. 
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“FRAHM” TACHOMETERS 
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The Frahm Vibrating-Reed Tachometer does not 
even have to be oiled because it contains no gears, 
bearings, rotating or other wearing parts. There 
is literally nothing to wear out. It has no electric 
system—merely a set of accurately tuned reeds 
which vibrate by resonance according to the speed 
at which the machine on which it is mounted is 
running. Merely attach the Frahm Tachometer in 
almost any convenient location; the vibration in 
the running machine does the rest. 

For more than 30 years we have supplied these 
unique speed indicating devices for use on tur- 
bines, generators, motors, centrifugal pumps and 
blowers. Ranges are available from 900 up to 
15,000 r.p.m, Write today for descriptive Bulletin 
1590-PE. 

* 


In addition to the fixed-mount Frahm Tachometers, the portable 
type illustrated at the left finds wide use throughout industry for r.p.m. 
speeds. Rates of vibration such as in pneumatic hammers, drills and 
airplanes can be quickly determined by mccoy paciee the Tachom- 
eter case in contact with the unit under test. Full details are included in 
Bulletin 1590-PE. 


suas aRcH stREET Clictrical and Scientific Instiuments PHILADELPHIA, PA. 











Midget Dalite Lamp 


In MAny laboratories and plants it is 
almost impossible to obtain a clear 
daylight background because of walls, 
trees and other obstructions. To over- 
come this possible cause of error the 
Taylor Midget Dalite Lamp announced 
by the W. A. Taylor & Co., Baltimore, 
Md. was designed for use with single 
Taylor Slide Comparators when deter- 
minations must be made at night or in 
dark places, and is said to be ideal for 
all routine testing even in daylight. 





The comparator base is placed on 
the shelf at an angle of 45 deg. so 
that, in making readings, one can look 
directly into the slots in the slide and 
base. This eliminates handling the out- 
fit, with possible chance of breakage, 
as only the sample tubes need be han- 
dled. The lamp gives uniform Dalite 
conditions at all times. It is fitted with 
a Dalite glass, special bulb, cord and 
switch and operates on any 110 v. cir- 
cuit. It can be used with any Taylor 
pH, chlorine or phosphate comparator. 


New Plug-in Duct 


To MEET the increased demand for 
electrical energy in the plant today, 
Square D Co. Switch & Panel Div., 
Detroit, Mich. announce the Saflex 
Plug-in Duct. The new duct is available 
in 250, 375, 500, 750, and 1000 amp., in 2 
and 3-wire single-phase, 3-phase, and 
4-wire service. 


Tubular buses are used in 250, 375, 
and 750 capacities, and solid round bus 
bars for 500 and 1000 amp. Six openings 
are provided on each side of a 10 ft. 
length of the Saflex Duct and will ac- 
commodate 12 plug-in units. 


Pumping Unit 

A COMBINATION rotary - centrifugal 
dual pumping unit has been added to 
the Blackmer Line of pumps, as an- 
nounced by Blackmer Pump Co., Grand 
Rapids, Mich. 

The new unit, mounted on a cast bed- 
plate, is powered by a 4-hp., 3-phase, 60 
cycle motor with a gearhead on one 
end to drive a rotary pumping unit, and 
a shaft extension on the other end, con- 
nected direct to a centrifugal pump. The 
rotary pump has a capacity of 44 g.p.m. 
at 50 psi. handling lube or fuel oil. The 
centrifugal pump has a capacity of 75 
g.p.m. at 25 psi. handling water. 
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By installing Pyranol transformers (instead of making a 
conventional transformer installation) you made big savings 
in materials and over-all installed cost. 


You reduced installation time and cost, because you could a gas 
install these transformers indoors without a fireproof vault. Ther . 


mains 
You saved copper—many tons of it if your plant is a 
large one—because you could install these transformers 
right at load centers, where transformers were meant to Safety of Pyranol—an Asset to Your Plant 


be installed. Since the introduction of Pyranol in 1932, more than 


You reduced line losses and voltage drop in your plant 4,000,000 kva of new transformers have been furnished 
ee with this type of noninflammable insulating and cooling 
circuits and assured better performance from motors, re- liquid. No Pyranol transformer, in 10 years of operating 


sistance-heating equipment, lamps, and other electric experience, has burned or contributed to a fire. 
equipment. Greater Reliability—a Continuing Benefit 


The high dielectric strength of Pyranol means extra 
stamina to resist damage from voltage surges resulting 
from switching operations or lightning. This is a safe- 
guard against progressive deterioration of the insulation 
that might otherwise result in a transformer breakdown 
and loss of power service. 

Pyranol transformers have other features that mean 
greater reliability and little maintenance. The pressure- 
tight steel tank protects both liquid and solid insulation 
—keeps out dust, dirt, moisture, and other enemies of 
transformer life. Pyranol is nonoxidizing and nonsludg- 
ing. It will retain its insulating properties over years of 
normal operation. General Electric, Schenectady, N. Y. 


General Electric and its employees 
cre proud of the Navy award of 
Excellence made to its Erie Works for 
the manufacture of naval ordnance. 


GENERAL @ ELECTRIC 





77 DART UNIONS 


Mave LONG LIFE LINES 


39 


... 10 conserve vital metals 
put your Used Darts 
back to work 








In these times, when the conservation of vital metals is not only important 
but necessary, you can help your Government and your plant by letting used 
Darts work side by side with new Darts. 


You will find that the “old-timer” Darts will make up tight quickly and 
easily and stay tight unfailingly ... like new Darts. The complete explana- 
tion why Darts can be used again and again with such satisfaction lies in 
the way Darts are made: their matched bronze seats, ground to “true-ball” 
surfaces; their air-refined malleable iron 
nuts and bodies that resist corrosion, rust 


and rough handling. 


Yes, used Darts are “treasures” today— 
so “dig them up” and put them back to 


work. And for new Darts, see your sup- 


plier today. eurtonus 
E. M. DART MFG. CO., PROVIDENCE, R. 
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Searchlight 


A NEw 18-in. incandescent searchlight 
with pilot house control or flat base, is 
announced by the Westinghouse Lighting 
Division, Westinghouse Elec. & Mfg. 
Co., Cleveland Ohio. 

Intense beam concentration is ob- 
tained by a primary precision-ground and 
polished silvered-glass reflector and a 
metal secondary reflector to permit con- 
tinuous operation with lamps up to and 
including 1500 w. A tandem reflector 
shield, mounted in the center of the pri- 
mary reflector eliminates all secondary 
heat concentration on the lamp _ bulb. 
Heat dissipation is by radiation, permit- 
ting a dust-tight enclosure. 


The lens is of heat and impact re- 
sisting polished glass mounted against a 
weather-tight gasket and held in position 
by steel spring clips. Primary reflector 
is a 19-in. parabolic commercial-precision 
mirror coated with silver and sealed by 
an electrolytic coating of copper and syn- 
thetic material. Secondary reflector is of 
polished metal too and provides high 
reflectivity. Socket assembly is the stand- 
ard mogul bipost-type rated at 50 amp., 
600 v. It is normally fixed in position 
but is independently adjustable for eleva 
tion and rotation. 


High Temperature 
Stack Coating 


A NEw corrosion and heat resistant 
stack coating for all types of industrial 
stacks, furnaces and boiler room appli- 
cations has been announced by the 
Carbozite Corp., Pittsburgh, Pa. 
Known as Carbozite High Tempera- 
ture Stack Coating, this new product 
is said to withstand temperatures up to 
900 deg. F. without sagging or dete- 
riorating and provides complete protec- 
tion against corrosive atmospheres and 
materials including acids, alkalies, sul- 
phur fumes, by-product gases, salt air 
or water and ordinary moisture. 

It is available in two colors, red or 
black, and in weights suitable for 
brushing or spraying. Application in- 
structions recommend cooling to at- 
mospheric temperatures. Typical uses 
include industrial stacks furnace doors 
and external iron work, boiler shells 
and boiler room equipment operating 
at temperatures up to 900 deg. F. and 
numerous other places where heat, cor- 
rosion and temperature changes are 
present. 
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wor FAIRCOSEAL 
BRONZE VALVES 


To meet the increasing demand for valves that will 
withstand tension, vibration and torsional strains in 
non-ferrous piping aboard ships and in industry, 
Fairbanks presents FAIRCOSEAL VALVES ... bronze 
valves with threadless pipe connections for making 
Silbraz joints. 


In place of threaded pipe connections, Faircoseal 
Bronze Valves have recessed ends which contain pre- . 
inserted rings of Sil-Fos silver brazing alloy. The pipe 
is cut with plain ends and brazed to the valve by the 
application of an oxy-acetylene flame. 


This makes a permanently leak-proof Silbraz joint 
without the use of wicking, solder or pipe dope. 
Having high tensile strength, Silbraz joints will not 
pull apart at any temperature to which the valve or 
pipe can be safely subjected. 


Silbraz joints are silver brazed joints, not soldered 
joints. 7 
Faircoseal Valves and Silbraz joints can be used 


with steam, oil, hot or cold water, compressed air, 
acid, Freon, sulphur dioxide, etc. 


Silbraz joints have been approved 
by the U.S. Navy for use aboard naval 
vessels and have been incorporated in 
many U.S. Army specifications. 


Other features, too numerous to 
mention here, are explained in the new 
Faircoseal Bulletin FSV. Write for a 
copy, or mail the coupon. 


* Se eh | 
kairh anks “Cina tke al 
Stati’ and Renewable Valves Fad Sanna 
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SIMPLICITY of design is one of the contributing 
factors to the success of these efficient machines 
. » » Aaminimum of moving parts: rotor, bearings, 
blades. They also offer many other worthwhile 


features, such as: 


ADVANTAGES OF— 


Direct drive 

Accessibility 

Low maintenance 

Simple foundations 

Blades automatically compensate 
for wear 

Maintained capacities for the life 
of the machine 

Comparatively small floor space 
with relation to capacity 


ELIMINATION OF— 


Bearing take-up 

Unnecessary bulk 

Air-line pulsations 

Large space requirements. 
Leaking valves—grinding of seats 


Multiplicity of parts requiring fre- 
quent attention, adjustment and 
replacement 


Fuller Rotaries are built for capacities to 1800 C. F. M. actual 
free-air delivery, pressures to 125-lb. gauge. Vacuum pumps— 
for vacuums to 29.90-in. referred to 30-in. barometer. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1118 Marquette Bldg. 
San Francisco: 320-321 Chancery Bldg. 
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PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 





Chemical Solution Feeder 

AUTOMATIC proportioning of chemical 
solution to water treated is accom- 
plished by the Wilson Chemical Solu- 
tion Feeder designated as Type SP- 
FW-41 developed Wilson Chemical 
Feeder, Inc., 110 Washington St., Buf- 
falo, N. Y. 

This flow-proportioning device op- 
erates in conjunction with pressure 
differentials caused either by an orifice 
plate, flow nozzle or venturi tube and 
is suitable for feeding any alkaline 
solution, such as phosphates, sodium 
sulphate, sanosite and calgon. Inas- 
much as the feeder depends upon the 
flow of water through the line, this 
water must be under a positive pres- 
sure from 5 to 100 psi, but the pro- 
portioning is not affected by the 
changes in pressure. 





























In operation the chemical solution 
is introduced into a storage tank which 
is provided with a collapsible dia- 
phragm #t the bottom. Introduced at 
H the chemical solution is discharged 
at F by the inflation of the diaphragm 
in the tank. Clear water from point W 
travels through a three way valve to a 
metering valve which is used to de- 
termine the maximum amount of chemi- 
cal solution fed over a period of time. 
From the meter the water is delivered 
to the bottom side of the diaphragm 
which is thus inflated and displaces the 
chemical solution inside the tank. 

When the diaphragm inflates to the 
point where it fills about two thirds of 
the tank, the indicator in the solution 
level gage starts to rise, thus giving 
warning to the operator that it is time 
to recharge the storage container. Feed 
adjustment is maintained by means of 
the metering valve D. 


Substitutes for Tin-Base 
Babbitts 


Two NEW lead-base bearing metals, 
known as Pyramid and Defender, have 
been developed by the Magnolia Metal 
Co., 120 Bayway, Elizabeth, N. J., as 
substitutes for tin-base babbitts which 
are now difficult to secure. 

The metal is said to be well suited 
to applications where bearings must with- 
stand heavy sustained pressures, as in 
marine reciprocating engines, water tur- 
bines, paper mill calendar stacks and 
rolling mill machinery. 
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Dont let ROST 
Strangle Your Turbines! 
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Keep your turbines on the job with RUST- PREVENTIVE 
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NOW | CAN'T FORGET 


to note the water level 


Put a Pyrex Broad Red Line 
Gauge Glass in any boiler room, and 
the water level of your boilers be- 
comes the center of attention. The 
transparent broad red line fused 
directly to the wall of the gauge glass 
is a far better reminder to the engin- 
eer than a string around his finger. 

The resistance of Pyrex brand 
Gauge Glasses to the corrosive action 
of steam insures a longer life of high 


Left, a reproduction from 
an actual unretouched 
color photograph which 
illustrates the appearance 
of the gauge glass from 
directly in front. 








level visibility. Their machine drawn 
accuracy, their ability to withstand 
maximum working pressures, and 
their remarkable resistance to ther- 
mal shock make that life a more 
useful and economical one. 

Pyrex Broad Red Line, Pyrex Red 
Line, Pyrex High Pressure and Corn- 
ing Standard Gauge Glasses, for ev- 
ery requirement, are stocked by lead- 
ing mill and steam supply dealers. 











“Pyrex” is a registered trade-mark and indicat facture by Corning Glass Works, Corning, N. Y. 


STTINN ‘Pyrex OAUGE 


i Corning, New York 











Looking 
Ahead... 


ever before. 





In the power field, perhaps more than in other basic 
industrial fields, the continuous betterments in ma- 
chinery and methods compel men to look ahead 
with broader vision and greater determination than 


Reading the advertising messages that appear in 
POWER PLANT ENGINEERING will keep you in- 
formed on new trends and opportunities. Month 
after month, these advertisements describe what's 
new in generating, transmitting power. They will 
help you and your plant join the onward march of 
the power plant industry. 
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Portable Pumping Unit 

FairBANKS-Morse. Co., 600 S. Michi- 
gan Av., Chicago, IIl., has developed a 
portable pumping unit which may be 
adapted to a variety of service, municipal 
and otherwise. 

The pump is primed by means of 
a hand-operated bracket-type pump 
mounted on the truck platform with its 
suction connected to the top of the volute 
through a 34-in. pipe line equipped with 
a shut-off valve. The sludge is picked 








up through a length of 2%-in. wire- 
lined rubber suction hose and discharged 
through a length of 2%-in. collapsible 
cotton fabric hose. The discharge hose 
is fitted with a gate valve to control the 
head under high suction lift conditions 
and to seal the discharge of the pump 
during priming operations. 

This unit can be used with other F-M 
pumps as well as with the sludge pump. 
On construction projects, at any place 
where temporary drainage is necessary, 
and for any number of other tasks where 
a portable pump is required this unit is 
said to be ideal. 


Plastic Step-Valve Pump 

AN IMPROVED model plastics pump in 
which the step-valve and inlet and dis 
charge connections are made entirely 
from transparent plastics is announced 
by Milton Roy Pumps, 1300 E. Mer- 
maid Ave., Philadelphia, Pa. This 
pump is for handling alum solutions, 
hypochlorites, weak acids, mineral and 
animal oils and many other liquids, the 
Plexiglas valve being unaffected by 
most inorganic solutions and by alkalis 
and oxidizing acids only in high con- 
centrations, 





The pump is of typical step-valve 
design, with double-ball ground glass 
checks and adjustable stroke for ac- 
curate control of volume from one 
quart per hour up to maximum capac- 
ity. Duplex models will handle up to 
100 g.p.h., Simplex models up to 50 
sph, against pressures as high as 
150 psi. 

Single-piece cover plates for this 
valve are removable without disturbing 
connections, and it is said that this 
valve is non-clogging, self-cleaning and 
eliminates air-binding. The transpar- 
ency of the plastics material makes it 
possible to watch the pump function 
and to detect discoloration or dirt par- 
ticles in the liquid as it passes through 
the valve. 
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ANY SHAPE...ANY SIZE 


PIPING ASSEMBLIES for meeting the most 
complex and highly specialized pressure 
and temperature requirements of Central 
Stations, Industrial and Process Plants 
are fabricated in the KELLOGG shops. 

Accurately prefabricated, thoroughly 
tested, they are shipped ready to con- 
nect, saving time and money on the job. 

You will find the M. W. Kellogg Co. 
organized to care for the design, fabri- 
cation and installation of power and 
process piping, providing experienced 
supervision and unified responsibility 


for the entire job. 


KELLOGG 


THE M. W. KELLOGG COMPANY 
JERSEY CITY, N.J. * 225 BROADWAY, N. Y. 






















Representatives: 


LOS ANGELES: 609 SOUTH GRAND ~ TULSA: PHILTOWER BLDG. 


“Masterfiex” Prefabricated Piping Systems + “Masterweld” pressure vessels for Power, Refinery and Chemical Industries. Heat Exchangers. 
Pyrolytic and Catalytic Cracking Units, Reforming, Dehydrogenation, Alkylation, Desulphurization, Thermal and Catalytic Polymerization Units 


JSUIK Processes for Lubricating Oil Plants. Plastic Refractories ¢ Radial Brick Chimneys. 
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TYPICAL SERVICES WHERE 
EVERLASTING VALVES 
EXCEL... 


Outlets of storage and meas- 
uring tanks 

Throttles of hammers and 
hoists 

Presses for plastics 


Washers for laundries, 
cleaners and dyers 


Spray lines to rolls 


Blow-offs of condensers, 
economizers, vulcanizers, 
purifiers, compressed air 
tanks 

Suitable for acids, alkalies, 
caustics, cellulose, coal tar, 
emulsions, syrups, and other 
liquids; alse gases and va- 


Ev 
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Valves 


| Jor everlasting protection 





SED ein /0 degrees 


QUICK, EASY, 
DEPENDABLE 
OPERATION 


This completely distinctive and unique design has 
a drop-tight seal which assures leak-proof closure; 
and the disc has a rotating, self-grinding action on 
the seat at each movement, which maintains tight- 
ness indefinitely. 


Enthusiastic users report that Everlasting Valves 
flow fluids faster, give better service, and last 
longer than other designs on process lines, emer- 
gency shut-offs, equipment outlets, boiler blow-off 
and similar services. 


The many important and exclusive advantages of 
this design are described in bulletin which will be 
sent on request. 


Built in sizes from %4-in. to 6-in., in cast iron, 
bronze and cast steel, and with a range of sizes 
for 250-lb., 350-lb., and 600-lb. pressures. Fur- 
nished with straight lever as shown in view of 
valve, or with rack and pinion as shown in 
photograph of installation. 


EVERLASTING VALVE COMPANY 


49 FISK STREET JERSEY CITY, N. J. 


lasting 














New Enclosed Motor 


CowL-Coo.Len is the name given to the 
newest fan cooled motor, developed by 
the Crocker-Wheeler Electric Mfg. Co., 
Ampere, N. J., and of ultra modern 
design especially well adapted for use 
in dusty locations and for applications 
where the conventional type of totally 
enclosed motor has previously been 
recommended. 





Because the ventilating air is blown 
over the external ribs, which run the 
length of the frame, and-is not forced 
through internal passages, trouble-free 
operation is assured, even in atmos- 
pheres containing excess amounts of 
ro eaale fumes, abrasive dust, oil or 

irt. 


These motors are built to meet 
severe operating conditions and are 
now available in standard N.E.M.A. 
frame sizes up to 20 hp., either ball or 
sleeve bearing equipped. The sleeve 
bearing construction is said to be of 
especial interest to manufacturers and 
users of precision tools where delicate 
balance and freedom from vibration are 
of paramount importance. 


Self-Alining Idlers for 
Conveyor Belts 


Cuan Bett Co., Milwaukee, Wis., 
announces a new self-alining idler for 
flat conveyor belts, both return and 
carrying, which will help to keep the 
belt central on its supporting idlers. 

The operation of this idler is said 
to be sensitive and instantaneous. If 
the conveyor belt runs to one side it 
has a tendency to swivel the idler in 
a horizontal plane and if this is not 
sufficient to cause the idler to swing 
enough to force the belt to throw back 
immediately, the belt will continue 
traveling to one side until it contacts 
the counterweighted end disc, which is 
slightly larger in diameter than the 
idler roll. Contact with the counter- 
weight tends to rotate it, but since it 
is a counterweight it resists this tend- 
ency to rotate and produces a counter- 
force on the idler. This causes the 
idler to swivel rapidly, throwing the 
idler more out of line which then im- 
mediately forces the belt to swing 
back the other way. 

No side guide rolls to impose un- 
necessary wear on the belt edge are 
used, and where excessive misaline- 
ment of a conveyor belt exists, caused 
by stretch or weave in the belt, uneven 
loading of material on the belt, or 
shifting of the conveyor frame, the 
self-alining idlers spaced at intervals 
between the stationary idlers will auto- 
matically bring the belt back to the 
central position, and avoid the possi- 
bility of serious injury to the conveyor 
belt. 
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OINTERS TO KEEP EQUIPMENT ON THE 
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He’ll work his head off in the plant to 
re lick the Japs and Jerries. But he—and 
thousands of his brothers in industry — 








“i need help in keeping your plant fit for 
or today’s triple-shift production job. To 


provide that help—for him and for 
YOU—Crane Co., many months ago— 
established a vital new service for 
American industry . . . the Crane “Pip- 
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id- KNOWING HOW to choose the right valve WRENCHES CAN BE DEADLY enemies of pro- TRAINING NEW MEN for piping maintenance 
et for a particular service may make all the duction if wrongly used. Because piping —helping veterans to “brush up’’ on mod- 
h difference between smooth-flowing pro- equipment must stay on the job today— ern methods—is one of the jobs Crane 
ae duction and a costly interruption. ‘‘Pip- because replacements waste time—waste ‘Piping Pointers” are doing. Subjects 
ng ing Pointers” give practical hintson valve _ critical metals—these Crane shop bulle- range from how to open and close valves 
selection—hints that prevent many piping tins are showing maintenance crews in to how to prevent water hammer—all add- 

in- troubles—keep equipment on the job! thousands of plants how to care for valves. ing up to better piping, more production! 
are 
ne- 
sed * OFFERED FREE AS AN AID TO 
oe VICTORY—''Piping Pointers”’ are 
a available free—on request—from . 

a your local Crane Representative—or 
whe by epstiba Se iar diehdeeen given ieeve CRANE CO. GENERAL OFFICES. 836 SOUTH MICHIGAN AVENUE, CHICAGO 
si- VALVES * FITTINGS © PIPE + PLUMBING + HEATING « PUMPS 

or 
NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 
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Glass Floodlight 


ComBINiInG the high reflectivity of 
silvered glass with shock resistance, a 
new glass floodlight has been announced 
by the Lighting Division of the General 
Electric Co., Schenectady, N. Y. De- 
signed to eliminate vital materials needed 
for War Effort, the new unit’s reflector 
is coated by electrolytically deposited 
metal which together with an over-all 
backing of porcelain enamel keeps the 
glass from shattering even if it is broken 
by a severe blow. 

The reflector is joined to a metal 
socket housing which is sealed with a 
heat-resistant gasket which acts as a 
preventative against the entrance of wa- 
ter, making the floodlight corrosion- 
proof. Glass and gasket fit solidly 


against the reflector, further assuring 
protection against dust or dirt. This 
floodlight, said to be from 10 to 30 per 
cent more efficient than units it replaces, 
utilizes 300 or 500-watt lamps. 


Honing Machine 


‘INTERNAL cylindrical surfaces with 
bores up to 24 in. in diameter and with 
any stroke from 20 in. up to 72 in. can 
be honed on the new Hi-Speed honing 
and lapping machine manufactured by 
the Automotive Maintenance Machinery 
Co., North Chicago, II. 

The honing machine is designed to 
permit rapid honing of a wide range of 
work, straight line lapping or co-direc- 
tional honing. It is said to remove high 
spots, out of roundness and taper, and 














A Simple Automatic Vent 
for Steam Condenser Lines 











produce a round straight bore with an 
ideal surface. Design provides ample 
space for large cylinders to. be placed 
on standard base. Variations in stroke 
or height under the spindle nose are said 
to be such that this machine can be 
adapted to many types of honing work. 











All controls are located at the front 








15 lb. R-S Butterfly Valve. Air diaphragm motor 
operated with 15 p.s.i. air. Entirely automatic con- 
trol. Many other applications. Easily installed for 


of the machine at the operator’s station. 
Any stroke setting, withdrawal of hone 
from the cylinder, short stroking at any 
point, changes in speed of reciprocation 
or rotation of the spindle, can be had 
from the front of the machine regardless 
of stroke capacity. The honing machines 





the positive control and wedge-tight shut-off of air, 
gas, oil, flue dust, steam, water and semi-solids. 
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R-S PRODUCTS CORPORATION 


4535 Germantown Avenue, Philadelphia, Pa. 





are made in 4 sizes, with strokes up to 
72 in. 


Balanced Pressure Seal 


THE Stevenson Engineering Corp., 
Providence, R. I., have recently an- 
nounced a new type balanced pressure 
seal. A mechanical seal with only five 
parts to the assembly, it is for rotating 
shafts with the initial sealing contact be- 
tween the sealing ring and the hardened 
lapped face achieved by the fluid pres- 
sure itself acting on two opposing sur- 
faces of different areas. The force ex- 
erted by a fluid under pressure on a 
given surface is in direct proportion to 





the area of that surface. The amount of 
overbalance has been standardized for 
most applications and can be engineered 
for particular conditions. The full fluid 
pressure acts against the synthetic rub- 
ber packing, assuring a complete seal 





between the sealing ring and the retainer 
cup. 
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Design is what makes one air- 
plane fly higher and faster than another. 
It makes one gun shoot farther and 
straighter than another. One tank hit 
harder than another. 


Design is what makes Powell Valves 
perform better and last longer in the 
industrial tasks to which they are 
assigned. It is exemplified in the vast 
assortment of special valves built to do 
special jobs that make up the Powell 
Line. It is carried on by a corps of highly 
trained experts working with the most 
modern technical equipment available. 
It will continue to represent the part 
that Powell has played and is still to 
play in the forward march of Industry. 


The Wm. Powell Company 
Cincinnati, Ohio 
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Fig. 25033-WE 

This valve—a 6-inch, Class 2500 pound Cast 
Steel Angle Valve with welding ends—is an- 
other example of Powell design and rugged 
construction for peak performance in high 
temperature-pressure service. It is regu- 
larly furnished with Semi-cone Seat and 
Disc; also with Anti-friction Bearing Yoke 
and Spur Gears for quicker, smoother, 
easier operation. Can be equipped with 
bevel gears, and motor operators. 

For special throttling service, the same 
valve as above, except with Piston-guided 
Disc (Fig. 25028-WE) is available. 
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desired to record two flow measure- 
me chart. The 2-pen Cochrane elec- 
own above accomplishes this. It is 
ete Cochrane flow meter receivers 
double depth case. 


$ at a premium, or where it is desired 
flow records on the same chart for 
his construction achieves the result 
n and with no loss of accessibility. It 
t as in the Cochrane single pen flow 
isms can operate in the swung- 
pnnection between the rear receiving 
pen arm must necessarily be detach- 
ously arranged with a self-aligning 


d measurements are involved, the 
sufficient guidance by observing the 
of it) of the two pens. However, this 
note which pen is which. For cases 





COCHRANE CORPORATION € 


2-PEN FLOW RECORDERS 





3123 N. 17TH STREET © 


where continual reference must be made to this relation- 
ship of the two records, Cochrane offers the ratio indi- 
cating pointer shown above. The clearly visible red target 
moves to right or left from the center point on the scale 
and thus shows at a glance whether there is an excess or 
deficiency of one of the quantities with respect to the 
other. The pointer movement moreover is two and one- 
half times greater than the difference between the two 
recording pens and is thus much more readily noted. 


This construction can be supplied with or without the 
auxiliary indicating ratio pointer. Even without the pointer 
its price offers no advantage over two separate recording 
meters since it consists of virtually the same equipment 
as would be involved in the separate meters plus a more 
expensive case construction. 


Integrating feature can be furnished on both mechanisms 
but reading of rear mechanism integrator requires open- 
ing case and swinging front mechanism forward. 


























PHILADELPHIA, PA. 








Change of Address 


To avoid missing an issue or paying for forwarding postage 


be sure to send a change of address to our office. Changes 
received by the 20th of the month can be made effective for 


following month's issue. 
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Velocity-Stage Turbines 


VELocity-STAGE turbines designed to 
meet modern conditions of steam pres- 
sure and temperature, and used for 
driving auxiliaries, such as pumps and 
fans, have been announced by the 
DeLaval Steam Turbine Co., Tren- 
ton, N. J. 

The turbine has a centrifugal speed 
governor and an independent emer- 
gency tripping device consisting of an 
electrically loaded pivoted ring which 
at a predetermined speed releases the 
emergency shut-off valve, which has 
a stainless steel stem. The valve can 
also be tripped and reset by hand. 


a 


- oe eet we eo 


The speed-regulating governor con- 
sists of fly weights pivoted on rockers, 
and is mounted on the turbine shaft 
or on a vertical shaft driven through 
a worm and worm wheel. The govern- 
ing action is transmitted to the regulat- 
ing valve through a ball thrust bear- 
ing and a lever mounted on a needle 
bearing. The speed can be changed 
while the turbine is running by a spring 
adjustment. The regulating valve is of 
the balanced seating type and is ac- 
tuated through a stainless steel stem 
packed with asbestos rings. The 
emergency closing and governor reg- 
ulating valves are preceded by ‘an ac- 
cessible and removable steam strainer, 
consisting of a heavy monel screen. 


General Utility Sealing 
Compound 


DuxXSEAL, a non-hardening adhesive 
sealing and caulking compound suitable 
for a wide range of uses, is offered by 
Johns-Manville, 22 East 40th Street, New 
York, N. Y. Used like putty, just as it 
comes from the package, the compound, 
it is stated, sticks readily to any clean 
surface without slumping, flowing, or 
hardening in service, and is insoluble in 
water, unaffected by ordinary gases and 
condensates, and will not hurt the hands. 

Duxseal was originally developed by 
Johns-Manville for the electric power 
and telephone companies to seal openings 
in ducts carrying electrical conductors, 
but now is available for general utility 
service. 

The material is black in color and 
weighs 100 Ib. per cu. ft. It is furnished 
in 1-lb. and 5-lb. pugs, in cartons of 60 
and 12 pugs. 

Three additional sealing compounds, 
similar in appearance and general charac- 
teristics, but differing in consistency and 
certain individual properties, have also 
been added. Pakseal is designed for serv- 
ice where greater stiffness and rigidity 
are required; Transolseal, for service re- 
quiring resistance to refined oils; and 
Nodrseal, for use in food storage and 
refrigerators. 
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VALVES FOR 
POWER PLANTS 
* 


LOYALTY IS NOT TAGGED 
WITH THE PRICE OF BRASS 


These are the Unrrep Srares. 


Of course we differ among ourselves. But 
the world has learned, again, that these are 
family matters—marks of energy that, upon 
attack, crystallize to dynamic unity. 


Men who battled the devil with words 
from the pulpit now fight him with machine 
guns from the ranks. Fingers that were trained 
for gossamer express their loyalty on the 
assembly lines of huge bombers that will 
blast America’s enemies from security. 


And it is no less indication of the spirit to- 





day that, as forge and press thunder their an- 
swer to the call to war, men in industry cease 
to demand that priority deliver anything for 
peace that tools can fashion into arms. In 
that same spirit, too, men no longer clamor 
that vitals such as nickel, chromium, and 
brass be delivered for civilian use. 

Certainly, substitutes for products of proved 
economy work hardship and add to the cost 
of industry. And that may be particularly 
true when applied to valves. 

But, Americans already prove that they 
don’t tag their loyalty with the price of Brass! 


MANUFACTURERS OF MV AND W VALVES AND FITTINGS 


Reading, Pa., Atlanta, Boston, Chicago, Houston, 
Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 


A Division of AMERICAN CHAIN & CABLE COMPANY, INC. Bridgeport, Conn. 
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to Produce 
MORE POWER 


The new Roto Tube Cleaners give you 
power to produce more power because 
they enable you to descale your tubular 
equipment hours faster than was ever pos- 
sible with old type cleaners. Coupled with 
the increased cleaning power of the new 
Roto motor is the time and labor-saving 
Roto operating air valve. This valve enables 
one man to operate the cleaner entirely by 
himself, and eliminates the delays caused by 
signalling a helper to turn the air on and 
off between every tube cleaned. Now, more 
than ever, you need the fast, effective re- 
sults which Roto-can give you. 


SEE OUR ADV. IN SWEET’S 


The ROTO Company 


145 SUSSEX AVENUE NEWARK, N. J. 





BETTER 


SERVICE — SAFETY — SATISFACTION 
FOR REPLACEMENTS 


ORDER 


PRECISION GAGE GLASSES GB send for 


Red Lip-mold Pattern 
Expansion Type Gasket 


ma Standard Square Cut 

Gaskets High Pressure 

Non-hardening and 
Non-softening 


GASKETS THAT WILL FIT EXACTLY 


and GAGE GLASS GASKETS “as” 
THAT WILL NOT BLOW OUT 


Wire Glass 5 
—_ | 


Guards 


C 


CO: Indicator 


Fyrite COg indicator, recently an- 
nounced by the Bacharach Industrial 
Instrument Co., Pittsburgh, Pa., is said 
to. be highly accurate and simple and 
convenient to operate. The aspirator 
bulb fills the Fyrite gas chamber with 
the flue gas to be analyzed and the 
sampling hose is then detached which 
automatically seals the Fyrite and makes 
it ready for analysis. When mixing the 
flue gas sample with the absorbing fluid 
the Fyrite is turned upside down, then 
back to its upright position. The suc- 
tion created due to the complete absorp- 
tion of the COg pulls the absorbing fluid 
up an amount equal to the COe absorbed. 














The fluid level in the graduated tube 
shows the percentage of the COg in the 
gas flue sample. The absorbing fluid is 
said to last for several hundred readings 
before replacement is necessary, and 
should not freeze under winter temper- 
atures normally experienced. 


Flanged Silent Check 


| Valves 


THE WILLIAMS Gauge Co., 2056 Penn- 
sylvania Ave., Pittsburgh; Pa., announces 
an improved line of check valves which 
are furnished in a wide variety of metals 
and sizes. Designated as the Williams- 
Hager Flanged Silent Check Valves, they 
are manufactured of bronze, cast iron, 
steel, stainless and monel metal for pres- 
sures varying from 150 to 2500 Ib. 
Sizes range from 1 to 20 in. 











Simple, compact and rugged in design, 
the check valves have two parts subject 
to wear—the valve disc and seat. Both 
are easily removable and renewable, and 
the valve is said to be reseated without 
special tools. The spring ring is now 
built as an integral part of the body. 

These valves are designed for use in 








Standard and Extra Strong Glasses 


waterworks, oil refineries, chemical 
works, air conditioning systems, hy- 
draulic services, boiler feed, water sup- 
ply and other non-return flowlines, and 
may be used in all pump lines handling 
water, oil, gas, acids, alkalines and fluids. 


POWER PLANT ENGINEERING 


Send for Glass and Gasket Chart 


Shipment made by parcel post 
the same day as order is received 
ERNST WATER COLUMN & GAGE CO. 
RUBBER & GLASS DIVISION LIVINGSTON, NEW JERSEY 
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Mica Shields 
Protectors 
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On time again... 
over lokyo and Berlin 


| in a frenzied joy in destruction, 
or an unholy lust for blood; but in 
the solemn and angry conviction that 
by the cleansing of two areas of the 
world’s surface, and all they stand for 
and all the thoughts that breed there, 
we can build a better world; in this 
spirit must our nation’s will, and the 
sinews of our industrial strength, and 
the striking power of our fighting arm 
be directed to our task. Together we 
must labor toward this goal... for from 
those bomb bays fall the seeds of peace! 


In industrial warfare, water is a 
weapon. If there are any prob- 
lems concerning its proper 
treatment in your plant, Graver 
engineers, with years of experi- 
ence behind them, are at your 
disposal— without obligation. 


WRITE GRAVER TODAY 


GRAVER TANK & MFG. C0O..NC. 


EAST CHICAGO, IND 


CABLE ADDRESS — GRATANK 


ATASAUQUA, PA 











TYPE DES is an electric motor driyen, manually 
adjustable feeder. Either plastics or metallic dia- 
phragm head can be furnished. The type of check 
valves is determined by the characteristics of the 
solution being pumped. 


TYPE MC-DS is a liquid meter controlled PULSA- 
FEEDER which may be driven by either air or 
water power. The meter is used for the purpose of 
pacing the PULSAFEEDER. However, only a mi- 
nute amount of power is taken from the meter and 
therefore it does not impair accuracy in any way. 


WILSO 





The Wilson “PULSAFEEDER” is of 
the Pulsating Tube type, gives positive 
displacement feed with no pressure dif- 
ferentials and assures complete isolation 
of the chemical solution being pumped 
from operating parts. 


This “PULSAFEEDER” feature elim- 
inates such troublesome points as pack- 
ing gland leakage, diaphragm breakage, 
and assures an absolutely accurate feed. 


Other advantages of “PULSAFEEDER” 
include: Transparent plastic valves and 
blocks for visible operation—Chemicals 
handled are not contaminated by oil, 
grease or other lubricants—Piston has 
low effective area and is easy on power— 
Micrometer feed stroke adjustable in 
operation assures precise, flexible control. 


“PULSAFEEDER” comes in capacities 
from 0 to 360 G.P.H., and pressures up 
to 1000 lb. per sq. in. May be driven by 
electric or water motor, or auxiliary 
plant apparatus. Find out how they can 
give your plant better, lower cost chem- 
ical feeding. 


WRITE FOR BULLETIN 


*» 


CHEMICAL FEEDERS, ING. 
202 Clinton St., Buffalo, N. Y. 








Six Ways in Which Advertising 
Can Help Government and People 


(1) Speed governmental accomplishment in the drive for vic- 
tory... (2) Expedite conversion of industry to wartime produc- 
tion . . . (3) Ease the shock of war on civilian population and 
national economy . . . (4) Divert demand from scarce articles to 
those more plentiful . . . (5) Explain business to the public... 
(6) Condition markets for postwar developments.—G. D. Crain, 
Jr., Publisher of “Industrial Marketing" 











Low Priority Hard- 
Facing Rods 


For COMPANIES unable to furnish high 
priority ratings, the Stoody Co. has de- 
veloped twq new hard-facing alloys, 
Stoodite K and Stoody Self-Hardening 
K, which are distributed by Air Reduc- 
tion Sales Co., 60 E. 42nd St.; New York, 


Nosy: 

Stoodite K, a cast hard-facing rod 
of molybdenum, tungsten, manganese, 
silicon, carbon, and iron, is supplied for 
oxyacetylene application and in coated 
form for d.c. electric application. It 
is available in*five rod sizes, %, *s, %. 
xs and % in., and in rod lengths of 14 
in. Deposits of Stoodite K average 54-58 
on the Rockwell C scale, depending on 
the type of parent metal and the method 
of application, and forms smooth, dense 
deposits free from porosity and shrink- 
age cracks. Deposits will withstand con- 
siderable pressure and impact if properly 
supported, and are said to resist abrasive 
wear. 

Stoody. Self-Hardening K principally 
of molybdenum, manganese, silicon, car- 
bon, vanadium, and iron is made in the 
form of tubes with the mixed alloys 
on the inside. This rod is supplied bare 
for oxyacetylene application and bare 
and coated for d.c. electric application. 
It is available in three rod sizes: %, 
and % in. Electric rods are 14 in. in 
length and acetylene rods 28 in. 


Radiation Pyrometer 

Pyrovac, radiation pyrometer, has 
been developed by the Bristol Co., Water- 
tury, Conn. This new instrument is de- 
signed for recording, indicating, or auto- 
matically controlling temperatures in fur- 
naces and kilns above 900 deg. F. The 
temperature-sensitive unit or radiation 
head is mounted on the outside of the 
furnace out of the hot zone where it 
picks up heat rays emitted from the ob- 
ject under measurement, thus registering 
its surface temperature. 


The radiation pyrometer is intended for 
use in measuring and automatically con- 
trolling high temperatures out of the 
range of the thermocouple; temperatures 
for which rare-metal thermocouples are 
used; surface temperatures, such as roof, 
wall, duct, lining, or retort temperatures 
and the temperature of the work itself 
rather than furnace or kiln temperature 
surrounding the work; and where ob- 
ject is moving, is inaccessible, or where 
there are space limitations. 


For protection in case of air raids, 
Kil-Mag, a specially prepared powder 
made for extinguishing fires and in- 
cendiary bombs, has been announced 
by the Ray Engineering Co., 806 N. 
Broad St., Philadelphia, Pa. The pow- 
der is available in two size tubes. 
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THEY SPEAK HIS LANGUAGE 


= these precision quarter-marks 


Just ask the man who welds them, if 
you question the importance of these 
precision quarter-marks that are found 
only on WeldELLS and other Taylor 
Forge Welding Fittings. 

He'll tell you how much time and 
trouble these reference points save in 
figuring center lines, angles and offsets; 
how much easier they make it to keep 


piping lined up in the proper plane. 
Fact is, this exclusive feature would be 
reason enough to insist on WeldELLS 
even if they didn’t have the many other 
improving features listed opposite. 


But quarter-marks are only one extra 
value of the fittings that have every- 
thing . . . for the man who specifies, 
welds, or pays the bill! 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 
New York Office: $0 Church Street +» Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS |6 


have everything — 


No other fittings for pipe weldin, 
combine these features which in ad- 
dition to quarter-markings include: 
> Seamless—Greater strength and 
uniformity. 

> Tangents—Keep weld away from 
zone of highest stress—simplify lin- 
ing up. ‘ 

> Selective reinforcement—pro- 
vides uniform strength. 

> Permanent and complete identi- 
fication marking — saves time and 
eliminates errors in shop and field. 
> Wali thickness never less than 
specification minimum—assures full 
strength and long life. 

> Machine tool beveled ends—pro- 
vide best welding surface and accu- 
rate bevel and land. 

p> The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World—insures com- 
plete service and undivided respon- 
sibility. 








with ENCO 
Shucamlined 


BAFFLES 


HE advantages of Enco Patented 

Streamlined Cross Flow Baffles 
have been so definitely established 
that all water tube boilers, whether 
new or old, should be equipped with 
them as a first step to better steam 
plant efficiency. 


Every Enco Baffle Wall is designed to obtain the best results from the heating 
surface available in each boiler. Constructed of specially developed materials and 
installed gas tight by skilled mechanics. . 


Streamlined to avoid eddy currents and eliminate dead gas pockets that collect 
soot and fly ash. They save live steam because soot blowers work less often and 
more effectively. 


Write for Bulletin B-40. It tells why Enco Baffle Walls improve the per- 
formance of new and old boilers to deliver more steam at lower cost. 


THE ENGINEER COMPANY 
75 WEST STREET (ENCO) NEW YORK,N.Y. 





Heavy Duty Thermostat 


A NEW HIGH capacity thermostat for 
use wherever 2-wire (Series 40) or 
3-wire (Series 60) line voltage control 
is required has been developed by the 
Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. : 

This thermostat, the TA42, is an elec- 
trical version of the horizontal design 
which was pioneered in pneumatic con- 
trol. This principle affords maximum 
air circulation about the element and 
insures against possible harmful effects 
of electrical contact heat. The movement 
of the extremely sensitive, vapor-filled 
bellows is transmitted to the QS611 Con- 
Tac-Tor Snapswitch. Because this switch 
is non-magnetic in operation, it is not 
affected by vibration nor by 
bounce”. It is fully enclosed to protect 
it from dirt, dust and grime and prolong 
the life of special silver contacts. 

Features include removable adjust- 
ment knob which also locks the cover 
and prevents any unauthorized tamper- 
ing; bakelite base that is both an elec- 
trical and a thermal insulator; and dead 
front which eliminates shocks and short 
circuits since, even with the cover re- 
moved, no electrically live parts are avail- 
able from the front. 

The thermostat is readily applicable 
to motor-driven unit heaters, water circu- 
lators, coal blowers, motorized valves 
and motorized dampers. It can also be 
used with a magnetic starter on large or 
polyphase motors, and for usage in air 
conditioning and cooling installation. 


pH Tester 


pH tests for degree of acidity or 
alkalinity of solutions can be made by a 
simple technique using the new Cargille 
Buffer Set No. 1 with Hydrion Wide- 
Range pH Test Paper, manufactured by 
R. P. Cargille, 118 Liberty St. New 
York, Nc#Y.: 


Solutions of known pH, made by dis- 
solving the tablets in this set, are applied 
to the test paper to bring out on the 
paper the color for any half unit from 
pH 3to pH 11. The colors are used for 
reference to judge the pH of the sample 
being tested; comparisons made with 
these reference colors are more accurate 
than those made with color charts. 
Readings can be made to one-half pH unit. 
Designed for control tests in the plant by 
unskilled workmen; also for quick, pre- 
liminary tests in laboratories where more 
elaborate pH apparatus is available. 

Fusol, a combination sludge solvent 
and carbon remover has been announced 
by the Marfax Chemical Co., 33 W. 42 
St, New York City. The product is 
poured directly into the oil tank, and it 
is said to make the oil free flowing and 
prevent the formation of carbon in pre- 
heater tubes and burners, and also pre- 
vent sludge deposits in strainers. 


POWER PLANT ENGINEERING 


















“Look at those wide passageways and that clean 
machine work, Chief. Take that one little detail of 
the milled stem-head recess in the disc holder and 
the rounded bottom surface of the stem head in 
this bronze globe valve. It helps me start the valve 
open and close it tight. And notice that fine-grained 
metal. I'll bet this valve will never leak.” 






“HERE'S WHY 
WE PREFER 
KENNEDYS, 
CHIEF” 


“Every Kennedy Valve has good points like these. 
That's why we should use nothing but Kennedys 
for that new war plant.” 





Because of the uniformly good design, and excel- 
lence of workmanship and materials in Kennedy 
Valves, they are being installed in many plants, 
ships, housing projects and other war efforts. 


4 THE KENNEDY VALVE MFG. CO. 







" ELMIRA e 





z 
ORES 


j 


KENNEDY valves... pine 
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Furnace Door 


A NEw type of furnace access, inspec- 
tion, and clean-out door for boilers, in- 
cinerators, etc., has been announced by 
the Plibrico Jointless Firebrick Co., 1800 
Kingsbury St., Chicago, IIl. 

A feature of this door is the Lock- 
Tite handle which is said to lock the 
door so tightly that all infiltration of 
excess air around the door is eliminated. 
The handle operates on a cam and lever 
principle so that the further the handle 
is depressed, the tighter the door is 
forced against the frame. The elimina- 
tion of excess air around the door con- 
tributes to combustion efficiency. 

The door is lined with Plicast L-W-I 
light weight insulating refractory ma- 
terial which reduces the weight of the 
Tt Ge door, protects the metal from the heat, 
and decreases the radiation of heat into 
the boiler room. 

The furnace door should be of interest 
to -~ Lage which Se neeeicseo' ci in- 
stallation of new ilers or other tfur- 

“BEA UMON T IBRO” PATENT naces, the rebuilding of existing boiler 
settings, or the installation of new fuel- 


AUTOMATIC WEIGHING SCALE peruantoe | setings, othe in 


For accurately weighing coal and similar materials from j 
1 to 60 tons per hour. Simplified design eliminates all 

rubber belts, pulleys and motors. Totally enclosed and MANUFACTURERS 
dustproof. By-pass chute prevents flooding and will 


operate instantaneously. NEWS 


Write us today for complete details 
BEAUMONT BIRCH COMPANY In a letter announcing the award 
- a Novy f to the Re tee Steam 
urbine Co., Trenton, N. J., Secretary 
1505 RACE STREET PHILADELPHIA, PA. of the Navy Knox congratulates the 
BULK MATERIAL HANDLING EQUIPMENT | Workers and management upon their 
significant contribution in industrial 
production and its output of geared 
turbine propelling equipment and 
pumps; since the beginning of rearma- 
ment the company activity has been 
increased to the utmost, the total of 
orders now running into many millions 
of horsepower. 


SAOHDT aia : 
“roa 





Employes of The Foxboro Co. who 
have completed 25 yr. or more in its 
service were honored recently at a 
celebration, held in Foxboro, Mass. A 
jeweled service pin of gold was pre- 
sented to each of the 50 men and wom- 
en honored. 


Almost another 50 employes have 
service records which are within a few 
months of the quarter-century mark; 
and plans for similar celebrations will 
be held annually. 


The Swartwout Co. Cleveland, 
Ohio has organized The Swartwout 
Pacific Co., with offices at 560 Seventh 
St., San Francisco and complete facili- 
ties for manufacturing industrial roof 
ventilators. A substantial increase of 
industrial expansion on the coast dur- 
ing the last 18 mo. to meet war require- 
ments dictated the decision to locate 
a plant convenient to this territory. 


- Moore Machinery Co., 1699 Van 
Ness Ave., San Francisco, Cal., has re- 
cently been franchised by Whiting 
Corp. of Harvey, Ill. to represent them 
in California, Arizona, and Nevada. 
The Moore organization will handle 
the application and sale of - Whiting 
overhead traveling cranes and hoists, 
rotary shears and stamping trimmers, 
and such Whiting transportation shop 
equipment as ‘drop pit tables, locomo- 
tive and car hoists, locomotive spotters, 


" car washers, cinder conveyors, and 
160 Oregon St., Wilkes-Barre, Pa. saaraitebbee: 
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IF YOU WANT TO CUT 
DOWN ON RE-PACKING 


BETTER TRY SEA RINGS! 


It’s not packing— 
it’s RE-packing that’s really 
expensive e ee that’s why it pays in dol- 


lars and cents to use the best packing money can 
buy. J-M Sea Rings are that kind of packing. 

They’re custom-made to fit specific operating 
conditions. Entirely automatic, they seal on the 
work stroke, release on the return, thus reduc- 


ing friction and wear on both packing and rod. 
During the past 25 years many engineers have 
accepted Sea Rings as the standard packing for 
reciprocating rods and plungers operating 
against steam, water, air, brine, oil, gasoline 
and many other fluids and chemicals. 

For details on J-M Sea Rings and the com- 


. plete line of J-M Packings and Gaskets, write 


Johns-Manville, 22 E. 40th St., NewYork, N.Y. 


JM 
Johns-Manville PACKINGS &« GASKETS 


THERE’S A DISTRIBUTOR NEAR YOU 


CHICAGO, JULY, 1942 





LET US SEND YOU OUR 

NEWEST BULLETIN ON 

COMBINATION PUMP AND 
SILENT CHECK VALVES. 


COMBINATION PUMP VALVE CO. 


... TO BRING YOU THE 
WORLD’S FINEST PUMP 
VALVE PERFORMANCE 


These improved COMBINATION 
Valves are non-tilting. They close 
quickly, enable the pump to handle 
its theoretical capacity without racing 
and wasting costly steam. Their ex- 
tradurable construction (seat, stud and 
spring are Phosphor Bronze) means 
fewer pump shutdowns for overhaul- 


ing, real savings in maintenance. 


846 WIOTA STREET, PHILADELPHIA, PA. 

















Ways In Which Wartime 
Advertising Helps You 


OMEONE said recently that “advertising is a con- 
venient and effective channel for getting useful in- 
formation from where it is to where it is needed”. 


Using POWER PLANT ENGINEERING as such a 
channel, scores of advertisers are now passing along 
practical wartime information on how and where to apply 
power equipment to increase plant capacity, to facilitate 
conversion to war production, to guard against shut- 
downs, to reduce maintenance expense. 


Now more than ever before it will pay you to read the 
advertisements in POWER PLANT ENGINEERING. 
They can help you keep posted on new and better oper- 
ating methods, aid you and your plant to contribute more 
fully to the nation’s all-out “battle of production”. 


» & 


















Ergolyte Mfg. Co. Doubles 
Size of Philadelphia Plant 


THE Ercotyte Mrc. Co. recently an- 
nounced the opening of a new plant 
at 3627-29-31 N. Lawrence Street, Phil- 
adelphia, Pa. The new factory is more 
than twice the size of the firm’s previ- 
ous Philadelphia plant. According to 
John H. Read, company President, the 
move was necessary to keep up with 
Ergolyte’s round-the-clock production 
schedules. Mr. Read indicated that a 
large quantity of new and specialized 
manufacturing and testing equipment 
developed especially to speed produc- 
tion of the company’s welding ma- 
chines has been installed. ; 


J. F. Pritchard & Co. 
Expands 


J. F. Pritcuarp & Co., Kansas City, 
Mo., has recently greatly enlarged its 
division of chemical design, engineer- 
ing and construction to meet growing 
requirements of the new Petro-Chem- 
ical industry. Dr. W. W. Deschner, 
formerly in charge of the Department 
of Chemical Engineering at the Uni- 
versity of Kansas, is the new head of 
this division. The emphasis placed on 
Petro-Chemistry is directly due to the 
rapid developments in this field, accord- 
ine to officials of the Pritchard Co. 
This organization has long been active 
in the petroleum, power and natural 
gas fields in connection with the de- 
sign and installation of compressor 
stations, dehydration plants, cycling 
and extraction plants, steam, Diesel 
and gas power plants, cooling towers 
and similar equipment. 


Special Duty Pump Units 

DaNncGeRS of incendiary bombs has 
brought to home owners, factory man- 
agers and municipal officials alike the 
importance of ever-ready pumping 
equipment in case of fire. Recently 
developed fire pumping units by Fair- 
banks-Morse Co., 600 S. Michigan Ave., 
Chicago, now afford small plants and 
towns adequate fire protection at a 
moderate cost well within their means 
and needs. 

One of these new Fairbanks-Morse 
Fire Pumping Units, approved by the 
Underwriters’ Laboratories was re- 
cently installed in Delavan, Wisconsin. 
It is composed of a 4-in. Figure 5813 
F-M Fire Pump driven by a Ford- 
Mercury Engine. The Mercury En- 
gine drive, turning at 2500 r.p.m. is of 
sufficient speed to be direct connected, 
eliminating the expense of gear drive 
necessitated when a slow speed engine 
is connected. to a high speed pump. 


New Navy Plant for 


Pennsylvania 


Prians for immediate construction of 
a $14,000,000 plant in western Pennsyl- 
vania, to produce propulsion equipment 
for the United States Navy, were dis- 
closed recently with the appointment 
of L. D. Ridgon, of the Westinghouse 
Elec. & Mfg. Co., as manager of the 
plant. F. D. Newbury, vice-president 
in charge of Westinghouse. Emergency 
Products Division, announced that the 
company has been selected to build 
and operate the plant for the Bureau 
of Ships, Navy Department, and the 
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...With a special section 
covering the procedure 
of making all necessary 
water analyses, theirin- 
terpretations, and the 
reagents required... 
Write for your copy 
today —on your com- 


pany letterhead, please. 


THE Bi re re | RCHER co. 


Philadelphia, Pa. 
1337 North American St. 


Scientific Water Conditioning (a . 


Chicago. Ifl. 
2030 North Natchez Ave 


aa ad 


SINCE 1885 


New York, N. a 
100 VMladison Ave. 
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Brine Corrosion 


Oily Boiler Deposit 


TEST TUBES SAVE 
WATER TUBES 


Haering products and Haering service are directly stepping up 
war production. They control corrosion in boilers, condensers 
and engine cooling systems and all water equipment used in 
gasoline production,- munitions, tanks and many other war 
products. 


Our ability to read water and our many glucosate correctives 
are doing active service in war industries. 

Send for booklets on scale and corrosion control, cooling waters, 
proportioning problems. 

Write for sample containers and data forms to give us a com- 
plete picture of your problems. 


D.W. HAERING & CO. INC. 


“WE an a, i) WATER” 
GENERAL OFFICES: 205 West Wacker Drive 
CHICAGO, ILLINOIS 











Save Time—Look First In 
The “Where-To-Buy’ Directory 


Suppose you need gaskets, gauge glasses, pump 


governors, steam traps or other power service 


equipment in a hurry. 


Do as hundreds of engineers and plant executives 
do—turn first to the handy ‘“Where-To-Buy” 
Directory published in this issue. 


You'll find there comprehensive up-to-date product 
listings of well-known concerns which advertise 
regularly in POWER PLANT ENGINEERING. 
They probably have branches or sales agents in 


your locality. 











Stone and Webster Engineering Corp. 
has been selected as general contractor 
for the project which will include a 1- 
story manufacturing building and a 
separate heating plant. 

The western Pennsylvania site was 
selected for the new Navy plant after 
careful study had been made of more 
than a dozen other sites within a 60-mi. 
radius of Pittsburgh. Factors influenc- 
ing the selection included the availa- 
bility of high-quality labor, railroad and 
highway facilities, electric power, water 
and gas. In addition, the Westing- 
house East Pittsburgh works will be 
near enough to supply critical parts 
to aid the plant’s production in case 
some of the major machine-tools can- 
not be delivered to the plant in time. 


Floating Emergency 
Power Plants 


FLOATING power generating plants for 
emergency use in case of breakdown 
of existing power facilities, or, to sup- 
plement such facilities to meet unprece- 
dented needs for electric power, are 
now realities according to Gordon Le- 
febvre, vice president and general mana- 
ger of The Cooper-Bessemer Corp. 

“Tt is possible’, Lefebvre, said, “to 
easily provide floating power plants, as- 
signed to strategic areas, that could be 
quickly towed to affected districts and 
supply electric power until the land 
facilities were restored. Floating power 
plants are not still in the ‘dream’ stage. 
A very successfull floating Diesel power 
plant, consisting of ten 100 hp. Diesel 
engines set five in a row on each side 
of a line shaft which runs down the 
center of the plant is now in use on the 
Mississippi River. 

“Each engine’ is equipped with a 
twin-disc clutch and on the outboard 
side of the clutch shaft is an 8 groove 
pulley 15 in. in diam. All 10 of these 
Diesels are connected to a single shaft 
that drives a generator at the-far end. 
Any engine in the group can be discon- 
nected from the shaft when desired. 
In this particular case, the power fur- 
nished was used for dredging but it 
could just as easily be converted to 
vital power needs in case of disaster 
to a land power plant.” 


Gilmer National Power- 


Recovery Plan 


GOVERNMENT and industrial authori- 
ties have come to realize that power 
is a basic weapon in the Battle of Pro- 
duction and that many industrial plants 
are now close to the safe limits of their 
power supply. This condition through- 
out the country is a danger to produc- 
tion and is forcing every plant manager 
to consider means not only of cutting 
down waste of power but more eco- 
nomical methods of producing it. 

To aid in this movement, John S. 
Krauss, president of the L. H. Gilmer 
Co., Philadelphia, Pa., recently announced 
the Gilmer National Power-Recovery 
Plan which is designed to stimulate the 
reduction of power losses in industrial 
plants by the adoption of minor better- 
ments and organized systematic main- 
tenance. 

To put this plan into operation the 
Gilmer company has prepared a series 
of blank forms called Power-Recovery 
Estimators which are designed to be 
distributed to the key men in the plants. 
The estimators are simple and practical 
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FURNACE DRAFT CONTROLLER 


This CASH STANDARD Furnace Draft Controller (which comes 


—— with Operating Power Cylinder) works from 
draft, My apres | the boiler uptake per to maintai 
draft in the ti hamber. 
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FUEL FEED CONTROLLER 

This CASH STANDARD Master Con- 
troller automatically regulates fuel 
feed. Locate it conveniently. Work- 
ing from boiler pressure, it will 
adjust the rate of combustion by 
regulating the rate at which fuel 
(any kind of fuel) is supplied to the 
boiler furnace. And it will adjust 
the Air Flow Controller so the cor- 
tect amount of air is supplied for 
Proper combustion — hence, money 
saving. 


AIR FLOW CONTROLLER 

This CASH STANDARD Air Flow Con- 
troller meters the air needed for com- 
bustion. Install it near its damper. It 
is not affected by changes in fuel bed 
resistance or any other variables, be- 
cause it meters air supply according 
to the differential pressure through the 
ges passages of the boiler, doing its 
part to insure perfect combustion. 


A.W. CASH COMPANY 


AUTOMATIC COMBUSTION 
CONTROL SYSTEMS 


BOOST YOUR BOILER OUTPUT 


® Keeping fuel consumption low is one effective conservation job being 
done by CASH STANDARD Automatic Combustion Control Systems. 
Accomplishing this and yet boosting boiler output adds another to the 
important CASH STANDARD results. The fuel requirements for a given 
load are reduced because the rate of fuel feed is adjusted exactly to the 
need — you eliminate fuel waste. 


CASH STANDARD units, which make up the systems, are available in a 
number of variations and can be applied in all plants from the very largest 
to those as small as 75 boiler horsepower. Bulletin 300 gives full details on 
application and operation — tells about maintenance savings and why you 
can hold steam pressure to within very close limits. 


OIL CIRCULATOR 

The purchase of this oil cir- 
culator is optional. All three 
Controllers shown above can 
be properly operated by 
clean water, but it is pref- 
erable and cheapest in the 
long run to operate with 
this CASH STANDARD Oil 
Circulat ipped with 
110-220 v. 60 cy. motor. 
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FYR-FEEDER 


MULTIPLE 
SPREADER 
STOKERS 


OIL BURNER Users— 


Vital Industrial Plants 


-get QUICK DELIVERY! 


UEL Shortage, Steam Short« 

age, Man-power Shortage 
problems find a quick, efficient 
solution when you install the mul- 
tiple FYR-FEEDER Spreader 
Stoker! Burns local coals—excel- 
lent results with cheapest grades— 
more steam, less work, no clink- 
ers. Our engineers will be glad to 
help you make application to 
qualify for IMMEDIATE DELIV- 
ERY. Write to AMERICAN COAL 
BURNER CO., ENGINEERS, 22-18 
East Erie St., Chicago, Ill. 





AIR FROM NOZZLES: sian eae 
You an See 1. SPREADS COAL SCREW | 


2. enovines AIR E 
R COMBUSTION 2 APART 


TWO FIRES. FINES 
BURN IN SUSPENSION, 
LARGER COAL 

ON GRATE. 











MULTIPLE BURNER SPREADERS ARE ADVAN- 
TAGEOUS AND NECESSARY. 

Each FYR-FEEDER has 2, or 4, or more burner spread- 
ers giving ani in = 
orates, ienpoesible to secure with a single spreader 








TERRITORIES FOR SALES ENGINEERS 


Some territories are open for experienced 
sales engineers familiar with steam plant 
boilers and furnaces. Information on re- 
quest. Please furnish record of your ex- 
perience and references. 





AMERICAN COAL BURNER COMPANY, 
Engineers 
22-18 East Erie St., Chicago, Ill. 
0 YES, I want to know what the FYR- 
FEEDER can do in our plant. 
0 Please mail descriptive literature. 


OI am interested in selling FYR- 
FEEDERS. 


Company 
Address 
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forms for the men to follow in listing 
the locations of the power losses that 
can be most easily converted into use, 
the correction which is necessary, the 
time needed to make the correction, 
whether. the material needed to make 
the correction is available, and the ap- 
proximate cost of the correction. The 
items are to be listed as urgent, im- 
portant, or less important. 

Instructions are given for use of 
each estimator and typical ways to save 
are listed. The subjects covered are: 
electricity, steam, mechanical power, 
water, compressed air, refrigeration, 
boiler room, prime movers, and every- 
where. These estimators, properly filled 
out, become reports to be handed to 
the proper executive of the company 
and constitute a power recovery survey 
of his plant. The Gilmer company is un- 
dertaking to distribute without charge 
full instructions and blanks to the respon- 
sible executives of all industrial plants 
in the country. 


MANUFACTURERS' 
PERSONALS 


Addison F. Vars, president of the 
Sterling Engine Co., announced that 
Hans Bohuslav has joined the com- 
pany as vice-president in charge of 
engineering. Before coming to the 
Sterling Engine Co., Mr. Bohuslav was 
associated with the Enterprise Engi- 
neering Co. of San Francisco, as chief 
engineer and later vice-president in 
charge of engineering. He is known 
as an authority on Diesel and gas en- 
gines, and directed the development of 
the current Enterprise engines. 


J. A. Danner, engaged in the Chi- 
cago area as industrial sales promoter 
for Standard Oil Co. of Indiana’s Chi- 
cago division, retired recently under 
the company’s retirement plan. Mr. 
Danner began his service with the 
Standard Oil Co, 26% yr. ago after 
14 yr. with Hlinois Steel and 4 yr. with 
International Harvester. Harry G. 
Stiles, assistant promoter of industrial 
sales, has been promoted to fill Mr. 
Danner’s place. During much of his 
20 yr. experience with the company, 
Mr. Stiles has served as an expert 
counselor to industrial plants on lubri- 
cating problems, 


Ralph E. Day, president of the 
Bridgeport Brass Co. for the past 12 
yr., has resigned because of ill health. 
The board of directors named Herman 
W. Steinkraus, vice-president and gen- 
eral manager, to the presidency and 
announced he would continue in his 
managerial capacity. Mr. Day, presi- 
dent since 1930, will continue on the 
board. He joined the company in 
1928, as general manager after 22 yr. 
with the American Brass Co., Hastings, 
N. Y., where he had been plant man- 
ager. Mr. Steinkraus was appointed 
general manager in 1941 


Ellis E. Jensen, Executive Director 
for Wisconsin of the National Confer- 
ence of Christians and Jews for the 
past 3 yrs. has been employed as a re- 
search assistant in the industrial rela- 
tions department of the Allis-Chalmers 
Mfg. Co., as announced recently by 
Lee H. Hill, vice-president of the com- 





BOILER WATER 
this Easy, 


Mick Way | 


The new Taylor Water Analyzer is a 
sturdy outfit especially designed for 
speedy and accurate determination of 
the ammonia content and pH of con- 
densate . . . the latter generally 
acknowledged as one of the most dif- 
ficult pH determinations. The CO2 and 
ammonia content must be known when 
total solids are determined by con- 
ductance measurements, since these 
dissolved gases may contribute as 
great a conductivity as that represent- 
ing the dissolved solids. Now, you 
may quickly and accurately determine 
both pH and ammonia content of 
condensate, as well as silica, total 
iron, etc., in boiler water, in a few 
minutes by using the Taylor Water 
Analyzer! 


Complete with 1 slide... 
Extra slides, each 
F.O.B., Baltimore 


All Taylor color standards carry AN 
UNLIMITED GUARANTEE AGAINST 
FADING! 


Get This Booklet 


See your dealer or 
write direct for 
booklet “Modern 
PH and Chlorine 
Control” —a factu- 
al, informative 
booklet that you 
will find extreme- 
ly useful. 


-$18.00 
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W. A. TAYLO 


7301 YORK RD. « BALTIMORE, MD 


POWER PLANT ENGINEERING 








———— on oe —_ — r 
Dee rere. Ba 
A A_AL AL A FAl \ AN “ : 
IA B — 
\| 7 | 
) AS | (| | 


you need RELIABILITY 
°--- HERE I(T 1S / 


The cooling tower is a vital link in today’s chain of production. It can 
facilitate or retard all plant processes. Few things can cause less trouble 
—or more trouble. Therefore reliability is essential. 


Pritchard towers have always been designed and constructed to meet 
emergency as well as normal requirements. Very liberal safety factors, 
great structural strength, proved special features of design are built into 
each tower. Long time retention of rated thermal efficiency, low annual 
cost, dependable, reliable service... are results of this policy. 


Ask those who own them. Write for Bulletins 42 and 42-A. 


J.F. PRITCHARD and COMPANY, Dwight Building, Kansas City, Mo. 


Branch Offices: Tulsa, Okla.; Houston, Tex.; Atlanta,Ga.; Chicago, Ill.; Pittsburgh, Pa.; New York City 


PRITCHARD 


Atmospheric and Mechanical Draft 


WATER COOLING TOWERS 
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COCHRANE 
i alae The 
EAGLE’S 
EYES 


are 


LEXIGLAS is an acrylic plastic manufac- 

tured by Rohm & Haas Co., Bristol, Pa., 
and used in the. nose, observation hatches, 
gun turrets, etc., in bombers and other air- 
craft. It is more transparent than glass, and 
is impervious to the effect of sunlight and 
extremes of heat, humidity, etc. In its manu- 
facture, one of the essentials is 


CLEAN, HOT, DRY STEA 
i by the use of 






_ 


' insure 





Fig. 118 Cochrane All- 
Service Separator on 
process steam liné in 
plant of Rohm & HaasCo. 


p> 





(Right) Bomber 
nose of Plexiglas 
being buffed and 
polished. 


Cochrane Separators insure pure, hot, dry 
steam because of their scientific design. 
Purified steam cannot contact the entrain- 
ment because steam flow is guided away 
from drip area. Baffle area extends far out- 
side jet of steam from inlet pipe. Write for 
Publication 2725. 


COCHRANE CORPORATION 
3123 N. 17th STREET - PHILADELPHIA, PA. 
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pany. Dr. Jensen was an exchange 
fellow at the University of Berlin in 
1931 and 1932, received the degree of 
Doctor of Philosophy in 1939 from the 
University of Chicago, has written 
widely in the field of human relations 
and has spoken before hundreds of 
schools and clubs in Wisconsin. 


Harry C. Beaver has been elected 
president of Worthington-Gamon Me- 
ter Co, to succeed the late E. T. Fish- 
wick. Mr. Beaver is also president of 
the Worthington Pump and Machin- 
ery Corp. R. R. Anderson, treasurer 
and manager of Worthington-Gamon 
Meter Co. has been elected vice-presi- 
dent and director, as well as retaining 
his office as treasurer. 


Walter Geist, president of Allis- 
Chalmers Mfg. Co. announced the ap- 
pointment of William C. Johnson as 
general sales manager. Since 1940 Mr. 
Johnson has had charge of sales for the 


crushing and cement division, and has. 


been a member of the Allis-Chalmers 
organization since 1924. 


The Botfield Refractories Co., Phil- 
adelphia, announces that George B. 
Botfield has been appointed assistant 
vice president of the company. He 
will be in charge of the Pittsburgh 
territory, making his headquarters with 
the Pittsburgh Supply Co. 


Gene Ingalls Joins 
Thomas C. Wilson 


APPOINTMENT of Eugene K. Ingalls 
to the sales department of Thomas C. 
Wilson, Inc., manufacturer of tube clean- 
ers, Long Island City, N. Y., was recently 
announced by O. J. Bagnoli, vice-presi- 
dent and general manager of the com- 
pany. Gene Ingalls is well known to 
users of tube cleaning equipment in 
central stations, manufacturers’ power 
plants, refineries and shipping circles 
throughout the United States and Canada 
and also has had experience in the ex- 
port field. He is a graduate of the 
University of Minnesota, class of 1923, 
and is a member of the N. A. P. E. 


York Announcements 


Because of the increasing volume 
of War Production contracting with 
government authority, York Ice Mach. 
Corp. has enlarged and increased the 
facilities of its Washington office. This 
will be designated as the -national sales 
office and will operate as a direct fac- 
tory branch, located at 215 Investment 
Building, Washington, D. C. M. S. 
Lebair, formerly manager of the Phila- 
delphia office, is the new national 
branch manager. 

Last month York also opened a new 
downtown office in’ Manhattan. Alfred 
Christensen, formerly sales manager of 
the York Brooklyn branch has _ been 
named branch manager. The new of- 
fice, located in the Pershing Square 
Building at 100 East 42nd St., will re- 
place facilities formerly located in 
Brooklyn on property which has been 
sold to the United States Coast Guard. 


Bergmann, Link-Belt 


Chief Engineer 


ANNOUNCEMENT was made by Link- 
Belt Co. recently that Richard F. Berg- 
mann has been appointed chief engi- 
neer with office at executive headquart- 














Consult us for: 


Radial Brick Chimneys 
Common Brick Chimneys 
Ornamental Chimneys 
Linings for Steel Stacks 


Chimney Repairs 
and Extensions 


Installing, Repairing 
Lightning Rods 


AMERICAN CHIMNEY 
CORPORATION 


147 Fourth Ave., New York City 


BRANCHES: BOSTON, MASS. 
PHILADELPHIA, PA. ® PITTSBURGH, PA. 
CLEVELAND, O. ® DETROIT, MICH. 








See pages 56 and 57 of 
our new 96-page catalog 
for information on these 


STANDARD 
COLD WATER 
FLOAT VALVES 





ohie 


Furnished in sizes 14” to 2” 
bronze, screwed ends, these Float 
Valves are recommended for cold 
water service where minimum inlet 
pressure is not less than 10 pounds 
per square inch. 


Valves may be arranged with 
remote pilot control valve in lieu 
of integral lid pilot valve as shown; 
also, to function on differential 
water levels—that is, to close at 
desired full-tank level, but not re- 
open against influent pressure until 
the tank level lowers to a pre- 
determined depth. 








GOLDEN-ANDERSON 
VALVE SPECIALTY CO 


Fulton Building Pittsburgh, Pa 
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Pome wnemechH PETE SAYS: 


NOW — You Can 
Regulate Pressure 
to a Gnat’s Eyelash! 


4 Trouble-Saving Features In 
STRONG’S Supersensitive Valve! 


1 


INTERNAL 
PILOT STRAINER 





REMOVABLE 
i : <q HARD-SURFACED 
. ; ee _ LINER 


NO PACKING 


4 


SINGLE SEAT 
(ANUM-METL) 


How STRONG’S Type “‘C”’ Valve Works 

High (inlet) pressure forces piston down, opening valve 
and admitting pressure to reduced (outlet) side. When 
reduced pressure reaches point valve is set to maintain, 





diaphragm is forced up, clos- 
ing pilot valve, and shutting 
off high pressure to piston 
chamber. As pressure in 
piston chamber decreases, 
bottom spring and steam 
velocity close main valve. 

In actual operation, valve 
automatically adjusts itself 
to meter the volume of 
steam, air or gas required to 
maintain the reduced pres- 
sure. 


Long, Trouble-Free Life 


Because of its simple, 
sturdy construction, the 
rd eagoated Type ys — 
ating valve meets the nee ; ; 
for accurate, trouble-free eo ee ee ee 
pressure regulation. 400 degrees. Pressure-cleaned 

Write about your pressure | by removing bottom plug or 


: opening valve. Install ahead 
reducing problems or for | oP cadaeing sain, ae: 


QUICK CLEANING 
STRAINERS 








Catalog 154. 





The Strong, Carlisle & Hammond Co. 
1392 West Third St., Cleveland, O. 


STRONG 


Some m oPECIALTIES 





ers in Chicago. Mr. Bergmann had been assistant to the chief 
engineer from 1933 to 1936, when he resigned to become chief 
engineer of Rayon Machinery Corp., Cleveland, Ohio. He is 
a native of Logansport, Ind., was graduated from Rose Poly- 
technic Institute at Terre Haute, Ind., in 1918, and joined 
Howe Chain Co., Muskegon, Mich. Following the merger of 
— Co. with Link-Belt he was transferred to Chicago 
in ; 

William W. Sayers, chief engineer since 1925, has been 
appointed consulting engineer. He will continue to deal with 
patent matters and be available for engineering consultation. 


McClave Co. Announces Appointments 


_ THE McCtave Co., Allentown, Pa., recently announced addi- 
tions to its sales organization staff. 

H. T. Warren, formerly of Reynolds Metals Co., Inc., has 
been appointed manager of sales for the Central New England 
District Sales Territory, with headcuarters at 125 Trumbull St., 
Hartford, Conn. 

D. H. Hull, sales engineer of Memphis, Tenn., has been 
appointed manager of sales for the Memphis District Sales 
Territory, with headquarters at 1292 Mississippi Ave., Mem- 
phis, Tenn. Mr. Hull’s territory includes western Tennessee, 
= Arkansas, northern Mississinpi and northwestern Ala- 

ama. 

A. W. Fish, formerly associated with the Buick Motor Car 
Corp., Svracuse, N. Y.. has been appointed manager of sales 
for the Central New York State Sales Territory, with head- 
quarters at 857 Summer Ave., Syracuse, N. 


NEWS FROM THE FIELD 


Joseph W. Hicks, for many years a well known figure 
in publicity and public relations work for utilities, industrials 
and associations, recently opened an office, as public rela- 
tions and industrial relations counsel, at Suite 3103, 
333 North Michigan Ave., Chicago, IIl. 


Utility Executive Honored 


Sytvester B. Way, graduate of the Drexel Institute of 
Technology, 1895, was the recipient of the honorary degree of 
Doctor of Science at the Institute’s commencement exercises 
held June 13, in Philadelphia. Mr. Way is president of the 
Wisconsin Electric Power Co., Chairman of the Board of the 
Milwaukee Electric Railway and Transport Co., President and 
Director of the Wisconsin Gas and Electric Co., Wisconsin 
Michigan Power Co., Badger Auto Service Co., the Milwaukee 
Light, Heat and Traction Co. 


Technological Institute Dedicated at N. U. 


America’s newest outpost of technological science was dedi- 
cated June 15 and 16 at Northwestern University, when the 
University’s new Technical Institute, the gift of Walter P. 
Murphy, was officially opened. The gift of Mr. Murphy 
amounted to $6,735,000 and over a year was used in construc- 
tion on the buildings, which contain over 10 acres of floor 
space. 

Approximately $1,000,000 alone was spent on new scientific 
equipment for teaching and research. Among the unusual 
installations are a 5,000,000 Ib. hydraulic press, which can crush 
a concrete column 3% ft. dia.; a 1,000,000 lb. machine for 
testing large beams and columns; a soundproof room said to 
be the quietest room in the world; a cold room for full scale 
research at temperatures down to minus 70 deg. F.; an arti- 
ficial river for testing boat models and wave action; and equip- 
ment for producing rain and lightning for the testing of insula- 
tion under abnormal voltage. 

Vital war research is already being carried on by the 
Institute. A Naval Radio Operator’s Training School is now 
in progress, and by September will have 1,000 men enrolled. 


J. Robert Fortune 


J. Ropert Fortune, senior partner in the firm of J. Robert 
Fortune & Son and charter member of the Engineering Society 
of Detroit, died on May 22, after a brief illness. Mr. Fortune 
was born in Detroit and began his career as a draftsman for 
the Murphy Iron Works, which later became the Riley 
Stoker Co. 

In his later years Mr. Fortune was active in sales engineer- 
ing, being associated with the Heine Boiler Co. as manager of 
the Central Sales District and with the Wickes Boiler Co. as 
general sales manager, and general manager of the heating 
division. In association with his son, J. R. Fortune, Jr., he 
established the firm bearing his name in 1932. 
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for defense against losses... 


hang this economizer on 


your steam-cost curve 


If your power plant dates back to the early twenties— 
if you are not using good heat recovery equipment — 
if you are pushing that plant twelve to twenty-four 
hours a day, we can pull your steam costs down. 

The savings are, of course, dependent on your 
operating conditions. Basically. the installation of a 
Green Fuel Economizer will result in a one per cent 
fuel saving for every ten degrees rise in feed water 
temperature. 

Service reports show that the savings effected the 
first year often exceed the first cost of this equip- 
ment—and then pay asubstantial dividend through- 
out years of service. 


Why not-consult Green—now? 


PARTIAL LIST OF RECENT INSTALLATIONS 


Eddy Paper Co. Sagamore Manufacturing Co. 
Strathmore Paper Co. Mueller Brass Co. 

Bethlehem Steel Corp. S. Stroock & Co., Inc. 

Chase Brass & Copper Co. Revere Sugar Refinery 

Aetna Portland Cement Co. Pacolet Manufacturing Co. 
Lehigh Portland Cement Co, Worcester County Electric Co. 


Lincoln Bleachery & Dye Works 
THE 
GREEN 
v1. 44. 
Fuel Economizer . : P 
Green Cast Iron Fuel Economizers are 
anufactured in all sizes for pressures 
: > - S m 
a LAT | A NX ’ up to 450 pounds per square inch. 
ING. 


BEACON NEW YORK 


MECHANICAL DRAFT FANS - AIR PREHEATERS *- ECONOMIZERS +- CINDERTRAPS 
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Tus is more than a war of mechanical 
monsters clashing in the night... 
more than a war of production. 


It is a war for markets—your markets! 
The Axis wants your business—wants to 
destroy it for once and all. 


With so much at stake, there ts no 
doubt you will want to do everything 
you can to meet this Axis threat. Two 
ways are open: Speed production and 
BUY BONDS. The only answer to 
enemy tanks and planes is more Ameri- 
can tanks and planes—and your regular, 
month-by-month purchases of Defense 
Bonds will help supply them. Buy now 
and keep buying. 


HOW THE PAY-ROLL 


SAVINGS PLAN HELPS 


When you install the Pay-Roll Savings 
Plan (approved by organized labor), 
you not only perform a service for your 
country but for your employees. Simple 
to install, the Plan provides for regular 
purchases of Defense Bonds through 
voluntary pay roll allotments. 


Write for details today! Treasury Department, 
Section R, 709 Twelfth Street, NW., Washington, D. C. 


U.S. SAVINGS 


Bonds « Stamps 








This space is a contribution to Victory by 
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Walter S. Rockwell 


Watter S. RockweELt, chairman of the board of the W. S. 
Rockwell Company, New York, builder of industrial furnaces, 
died recently at his home. He was 92 yr. old. 

Mr. Rockwell, a native of Shelby, Ohio, founded the busi- 
ness in New York in 1888 and was its president until 1932, 
when he became chairman of the board. He was a member 
of the Ohio Society of New York. 


William B. Willson 


Wu1aM B. Wittson, of East St. Louis, Ill., for over 28 
yr. western sales manager of the Roto Co., Newark, N. J., tube 
cleaner manufacturers, died suddenly on May 8th at the age of 
64. He was well known among refinery and power plant engi- 
neers, having spent his entire lifetime calling on these indus- 
tries throughout the west. 


New Engineering 
Books 


American Standard Definitions of Electrical Terms. First 
edition, 300-p., 8 by 11 in. Dark blue fabricoid binding. Pub- 
lished by the American Institute of Electrical Engineers, 
33 West 39th St., New York, N. Y. Price $1.00 net each in 
U.S.A. in single copies or in quantity. $1.25 outside U.S.A. 

This new American Standards, sponsored by the Amer- 
ican Institute of Electrical Engineers should mark an epoch 
in the literature of the electrical art in America as it is the 
first time the definitions of the important terms common to 
all branches of the art as well as those specifically related 
to each of the various branches have been assembled and 
printed under one cover. 

This glossary is the result of more than twelve years’ 
work of a sectional committee of 46 members having 18 sub- 
committees drawn from available specialists. More than 300 
individuals have given material assistance and many others 
have assisted in specific instances. The 34 organizations 
répresented on this sectional committee include the national 
engineering, scientific and professional societies, trade asso- 
ciations, government departments and miscellaneous groups. 

- The story of the origin of this work is as follows: 

The International Electrotechnical Commission in 1910 
appointed a committee on Nomenclature, for the purpose of 
drafting an international list of terms and definitions. 

The first work of the IEC Advisory Committee on 
Nomenclature, under the chairmanship of the late Dr. C. O. 
Mailloux, consisted of making an exhaustive study of all 
the recognized systems for classification and numbering 
of terms in a technical glossary. The system employed in 
the new American Standard is that adopted at the Bellagio 
meeting of 1927 and employed in the international vocab- 
ss of some 1860 terms issued in 1938. 

‘or some time before the 1927 meeting of the IEC the 
U. S. National Committee IEC had been working toward the 
organization of a committee for the formulation of an Amer- 
ican vocabulary, recognizing that the international list would 
inevitably cover but a fraction of the terms required for a 
serviceable American vocabulary. 

The American Standards Association approved the initia- 
tion of the work in 1928 on the recommendation of the Stand- 
ards Committee of the American Institute of Electrical 
Engineers, the scope being outlined as follows: “Definitions 
of technical terms used in electrical engineering, including 
correlation of definitions and terms in existing standards.” 

Under this authorization, the Sectional Committee on 
Definitions of Electrical Terms, C42, was organized during 
the same year, under the sponsorship of the AIEE and 
chairmanship of Dr. A. E. Kennelly. In 1932 the first report 
was printed, and 3000 copies were distributed for comment 
and criticism. In 1937 the second general revision was 
compiled and distributed. Early in 1940, C. H. Sanderson 
was appointed chairman (vacated in 1938 by the death of 
Dr. Kennelly) and the final preparation of the work for 
approval and publication as an American Standard was 
brought to a close in the Spring of 1941. 

This new American Standard has unified and perfected 
the existing groups of definitions and has rounded out these 
groups and added many new groups. Its coverage is more 
than three times that of this field in any other language. 
It should prove of great yalue to the general public as well 
as to scientists and engineers for it is an extension of the 
function of the recognized dictionaries into specialized fields 
not hitherto covered. 
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Without Removing the 
VALVE From the Line 


Hesea 


Any mechanic using Dexter 








Equipment can reseat a valve 
(gate, globe or pump) in posi- 
tion,—can do it in an hour or 
less and make the seat and gate 
or disc, pressure tight. 


Cutters are available for monel, 
stainless steel and stellite as 
well as brass and bronze. 





Put an end to leaky valves in 
the line and salvage your old 
ones from your scrap pile. 
Dexter Equipment quickly 
pays for itself. Order today. 


Capacities: Globe valves, 1%"' to 
14"’; Gate valves, 1144” to 48’’; 
Pump valves, 14%" to 15". 





go 


D < x ft ee 4 } Mail coupon today for complete information 
, THE LEAVITT MACHINE COMPANY 
‘ s 407 East River St., Orange, Mass. 
Va | V e R p S e | { ] I] J Send me complete information about Dexter Valve 
Machines 


Reseating Machines. 


ee oe | 
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PRE-FABRICATION 


FOR SPEED! 


UNDERGROUND STEAM CONDUIT 
Complete with ALL EXPANSION LOOPS, 
ANCHORS, MANHOLES, FITTINGS, ETC. 





4—Thick Strip Asphalt Ap- 
plied After Welding 

— 5—Asbestos Felt Over Asphalt 
1—Steam Pipe Coated Hel-Cor 
2—Sectional Pipe Covering 6—Air Space 
3—Pipe Support 7—Butt Welded Construction 


Ric-wiL Pre-Sealed Insulated Pipe Units are fully fac-. 
tory pre-fabricated. That means they include not only 
conduit, pipes, and insulation—but also all necessary 
pipe supports, pipe and conduit fittings, expansion loops, 
water-tight glands, pre-fabricated manholes, anchors, 
and any other accessories as specified. All provision 
is made at the factory for needed materials and parts 
to provide a complete job, ready for quick installation. 

Ric-wiL Insulated Pipe Units are furnished for 
the underground or outside overhead distribution of 
steam, hot water, or oil. Hundreds of thousands of 
feet of Ric-wiL Units now in use. The entire system 
is completely engineered to your specifications. All 
parts are standardized and machine- made with pre- 
cision workmanship. Ric-wiL saves precious time and 
cuts cost on any war-program project! Write or wire 
for full information. 


For Engineers on Defense Plants only: Ric-wil 
Engineers’ Manual 420A sent on a 


—— 


eieate 
ee 


INSULATED PIPE UNITS 
any WIL CO., CLEVELAND, 0. 


gents iH Princ inal Cities 





158 








FOR THE ENGINEER'S 
LIBRARY 


Coupon for obtaining free literature listed here may be 
found on page 164, under the heading Helpful Bulletins. 








Pumps and Boiler Accessories 


Pump Maintenance—The Stationary Instruction Man- 

ual is a 12-p. bulletin, well illustrated and covering in 
detail the installation, operation and maintenance of small 
pumps. The illustrations, a combination of photographs and 
cartoons, are well selected and. show the various steps 
graphically. The text covers such points as installation, 
foundation bolts and grouting, alignment, suction lines, pip- 
ing, relief valves, priming, starting, rotation, starting, pack- 


‘ing, dismantling and reassembly with particular attention 


paid to pumps on standby service. Quimby Pump Co. 


Pump Data—An 18-p. bulletin in a durable file folder 
containing an extra pocket for notes and hydraulic 
data covers the company’s Pump Application Sheets for- 
merly confidential but now released as a special war time 
service. These sheets of 2’to 8 p. each include elementary 
and advanced technical information on the selection, installa- 
tion, operation and maintenance of all types of industrial 
pumps for general and special service. Gould’s Pumps, Inc. 


Tube Cleaners—A new 40-p. catalog of tube cleaning 

equipment features several new types of tube cleaning 
motors, cutter heads and accessories, and contains valuable 
information for power plant engineers. Complete tables of 
sizes of all motors, cutter heads and accessories are included 
to facilitate selection for any tube cleaning job; various types 
of motors, air, steam, water and electric, are grouped accord- 
ing to the motive power, and the last half of the catalog 
is devoted to cutter heads, brushes and other accessories. 
Thomas C. Wilson, Inc. 


Try Cocks—Ernst Leak-Less Cocks are described in 

a new 2-p. bulletin covering low, medium and high 
pressure try cocks made in forged steel, stainless steel, Monel 
metal and bronze combinations. Circular TC. Ernst Water 
Column & Gage Co 


Oil Burning—Essential information and correlative 

tables covering all the factors governing industrial oil 
burning problems are described in a 4-p. bulletin titled Oil 
Burning Manual of Information. Combustion Equipment 
Division, The Hotstream Heater Co. 


Ignition Systems — Automatic retractable oil-electric 

ignition systems for lighting off pulverized coal, oil or 
gas burners with remote control is detailed in a 16-p. catalog, 
which also gives specifications for installation and materials. 
The Engineer Co. 


Smoke Recorders—-Smoke density indicating and re- 

cording equipment is described in a 16-p. Catalog 
N-93-163. A schematic diagram shows how a continuously- 
flowing sample of smoke is drawn from stack, breeching or 
duct, and measured by a standard Micromax potentiometer 
recorder with the result continuously indicated and recorded 
in terms of smoke density. Full-size reproductions, scales 
= smoke density records are included. Leeds & Northrup 

oO. 


Instruments and Controls 


Level Controller—Fisher Bulletin F-1 gives complete 

specifications, illustrations, pressures and operating 
data on a new pilot operated, displacement type Level-Trol 
for controlling levels, interface levels, or specific gravity, 
or, as a level indicator. Available in five types for all pres- 
sures, temperatures and specific gravities. The Fisher Gov- 
ernor Co. 


Radiation Pyrometers—A_ folder, Bulletin P1102 that 

gives the theory of operation and information concern- 
ing the use of a new line of radiation pyrometers is liberally 
illustrated with engineering drawings, showing typical appli- 
cations. The Bristol Co. 
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Spectacular and instantaneous destruction results from the explo- 
sion of a Navy Bomber’s torpedoes. 


Destruction that is silent... perhaps slow... but nevertheless 
sure...can be carried by water into vital spots of your 
power plant. 

Water ...unless conditioned against scale, corrosion, 
embrittlement, oil, etc... . can destroy power: plant equip- 
ment, efficient operation and fuel as effectively as a bursting 
torpedo. 

Power plants, vital to the War Effort, are offered the 
protection of Infilco equipment for boiler and evaporator 
feedwater treatment, condensate oil removal, steam puri- 
fication, cooling water conditioning, etc. The engineering 
staff and manufacturing facilities of this 48-year old 
organization are at your service. 


IN FILO 


INCORPORATED 


325 W. 25TH PLACE, CHICAGO, ILL. 
Formerly INTERNATIONAL FILTER CO. 








ACCELATOR SOFTENERS ° CATEXERS ° CLARIFIERS 


PROPORTIONERS ° CHEMICAL FEEDERS . CONDENSATE FILTERS 
COOLING WATER CONDITIONERS ° STEAM PURIFIERS . WATER FILTERS 


HOT-FLOW SOFTENERS . LIME-SODA SOFTENERS e ZEOLITE SOFTENERS 
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BY 
SAFE-GUARDING 
STEAM LINES 
AT ARMY AND 
NAVY AIR 

BASES 


From Pearl Harbor to New- 
foundland; from Alaska 
to Pensacola; from San 
Antonio to Wright Field, 
the ADSCO _Internally- 
Externally Guided Expan- 
sion Joint safeguards hun- 
dreds of miles of steam, 
hot water, fuel oil and 
gasoline lines by control- 
ling expansion and con- 
traction of pipe lines to 
hospital buildings, hangars, 
shops, and warehouses. 


This completely guided 
joint meets Army and 
Navy specifications, and 
also has been approved 
for many years by lead- 





Photo Courtesy of 
Curtiss-Wright Corp. 





ing mechanical engineers 
for installation in indus- 
trial plants, colleges, in- 


stitutions, and_ railroad 
terminals. 


The ADSCO Internally- 
Externally Guided Expan- 
sion Joint and other 
ADSCO products such as 
tile conduit, wood casing, 
meters, water heaters, 
steam traps, etc., reflect 
over 60 years experience 
in the manufacture of 
steam distribution equip- 
ment. For detailed infor- 
mation on ADSCO Prod- 
ucts, write for Catalog 
No. 35E. 


AMERICAN DISTRICT STEAM COMPANY NORTH TONAWANDA, 





Making "UP-TO-DATE" Steam Line Equipment for over 60 Years. 


DLO INTERNALLY 
EXTERNALLY 


GUIDED JOINT 





160 





10 Potentiometer Pyrometers—Catalog No. 1105 presents 

information on the design and operating features of 
potentiometer pyrometers and accessory equipment. Tem- 
perature measurement by the radiation method and automatic 
control systems are described and their operation explained. 
The Brown Instrument Co. 


11 Thermometers—A 6-p. bulletin T 302 on fully com- 

pensated liquid filled thermometers for temperatures 
between minus 125 deg. F. and plus 400 deg. F. gives full 
details concerning the construction of the instruments, the 
various types and information on their application. The 
Bristol Co. 


12 Controllers—Complete data on the Bristol line of non- 
2 indicating temperature and pressure controllers are 
given in 36-pp. catalog 900-E. A self-operating controller 
used where compressed air or electricity is unavailable is 
new in design and fully explained. C. J. Tagliabue Mfg. Co. 


1 3 Valve Operators—Catalog Al4 is a 12-p. treatment 
of electric motor valve operators as applied to standard 

temperature control systems. Data are tabulated and wiring 

diagrams shown. Automatic Temperature Control Co. 


4 Pumping Controls—Controllers of the recording and 
: indicating type are shown, with specimen charts and 
installation photos in Bulletin B-294. In addition to water- 
works and engineering information, pumping applications 
common to industry are detailed. The Foxboro Co. 


15 Speed Recorders—12-p. catalog N-27 describes instru- 

ments which measure and automatically record speed 
of rotating machinery with high accuracy and reliability to 
help management set up efficient operating schedules and 
provide operators with an accurate guide for regulation. 
Leeds & Northrup Co. 


Electrical Equipment 


16 Switchgear—Condensed Catalog 426 (84-p.) supersed- 

ing Catalog 421 issued last January, shows changes 
made in the Bull Dog line in the interest of simplification 
and conservation of critical materials. The complete Bull 
Dog line including safety switches, service equipment, 
panels, switchboards and circuit breakers is shown with 
colored sections highlighting the Bus Duct and Trol-E-Duct 
systems. Bull Dog Electric Products Co. 


17 Switchboard Instruments—Direct current and alternat- 

ing current indicating instruments for mounting on 
switchboards are described in a new 12-p. catalog No. 4220. 
These include ammeters, voltmeters, wattmeters, frequency 
and power factor meters, synchroscopes, rectangular triplex 
ammeters, and. horizontal edgewise triplex ammeters in 
round surface mounting models and square surface or flush 
models. Roller-Smith Co. 


8 Dynamotors—GEA 3776 is a 4-p. folder on the con- 
struction and use of GE dynamotors (in effect direct 
current transformers) made in sizes from 25 to 600 w. One 
winding furnishes driving power to produce a different 
voltage from the second winding. General Electric Co. 


Synchronous Motors—A 4-p. leaflet L-20655 describes 

the application of synchronous motors for coupled, 
belted and geared service and explains their distinctive 
features and operating characteristics. Westinghouse Elec. & 
Mfg. Co. 


20 Network Systems—A power distribution system for 

industrial plants that combines flexibility, reliability 
and voltage regulation, and can be easily extended by adding 
additional units is the subject of Booklet B-3120. Power is 
carried into the plant at high voltage and the network units 
are located at the load centers, each with two or more sources 
of power. Westinghouse Elec. & Mfg. Co. 


21 Cable—GEA-3801 describes the easy installation of oil 

and acid resisting bus-drop cables for 600-v. branch 
circuits. Included are details of construction and installation 
together with advantages. General Electric Co. 


22 Power Cable—GEA 3656 is an 8-p. bulletin of infor- 

mation on power cables for industrial plants. Data are 
included, typical illustrations are shown. Voltage regulation 
is discussed and tables show how materials and money 
savings can be made. General Electric Co. 
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HOW TO AVOID A 


wel 





DB oblem 


IN YOUR BOILER ROOM 


In the race against TIME—when produc- 
tion goals demand that boilers operate at peak 
efficiency 24 hours a day, 7 days a week—the 
immediate scarcity and possible elimination of 
oil as a fuel is a threat that cannot be ignored. 
Now as never before it is well to look the facts 
in the face and PLAN the immediate future of 
your boiler room. 

Many power plant operators have converted 
their oil-fired boilers into coal-fired boilers 
economically and quickly by installing an 
“F&E” manufactured “Huber” Hand-Fired 
Stoker. It is the ideal changeover equipment 
—low in cost, simple and inexpensive to install, 
obtainable in a comparatively short time. 
Efficiencies and capacities far in excess of 
those reached with ordinary hand-fired equip- 
ment are possible. 

4 ere rcmnremaem i The “Huber” Hand-Fired Stoker has served 

% thousands of plants successfully for more than 
twenty-five years. NOW— it is the practical 
answer to the present fuel problem. 

Ask the “F&E” representative in your ter- 
ritory to show you the details of this equip- 
ment — show you the economies and advan- 
tages of changing over to coal NOW—with 
the “Huber” Hand-Fired Stoker. 


FLYNN & EMRICH CO. 


ESTABLISHED 1842 CEB BALTIMORE, MD. 


Manufacturers of 
‘F&E’ UNDERFEED STOKERS—’HUBER’ OVERFEED STOKERS—’HUBER’ 
HAND-FIRED STOKERS —‘HUBER’ SECTIONAL BOILER FRONTS 






















GREATER CAPACITY - Less LABOR 
GREATER ECONOMY ° LESS SMOKE 














Operates on Natural Draft— power cost is 
eliminated. Fires can be cleaned without loss 
of steam pressure. Can be installed in 24 hours 
—without alteration in present boiler setting 
or supports, 
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How SMOOTH-ON 


will help you maintain 
production schedules 


2) 

















Every repair on a cracked casting or a leaking 
seam means loss of time which, today, may be 
even more important than the money cost of 
the repair. 


To cut down repair time on many trouble jobs 
that would cause interruptions to production 
..» use SMOOTH-ON No. 1, the iron. repair 
cement of a thousand uses, proven by 47 years 
on the market. 


SMOOTH-ON repairs do not require dis- 
mantling of apparatus, the use of heat, or 
special tools. 


SMOOTH-ON is the speediest way of repairing 
cracks, leaks and loose parts, and the results 
are lasting. That is why experienced engineers 


all over the country always make sure to keep 
a can of SMOOTH-ON handy. 


Buy Smooth-On in 
7-0Z., 1-lb., 5-lb. cans 
or larger kegs. For 
your protection, insist 
on Smooth-On, used 
by engineers and 
maintenance men more 
than 45 years. Ob- 
tainable from your 


FREE “Sentee"* 


This handy repair manual is an essential part of 
the library or kit of every engineer and mainte- 
nance man. Illustrated by 170 diagrams showing 
short cuts on repair jobs all over the plant. Send 
the coupon today for your free copy. 


supply house, or if 
necessary, from us. 


iii il 


SMOOTH-ON 


SMOOTH-ON MFG. CO., Dept 31 
570 Communipaw Ave., Jersey City, N. J. 
Please send SMOOTH-ON HANDBOOK. 


7-42 











Doit with SMOOTH-ON 
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23 Feeder Voltage Regulators— Air-Cooled induction 

feeder voltage regulators of from 12 to 24 kv-a. and 
especially designed for feeder circuits and industrial plants, 
are described in a new 11-p. bulletin 47-175. Electrodynamic 
braking phase angle, adjustment, a new regulating relay, 
operation and construction are fully covered. Westinghouse 
Elec. & Mfg. Co. 


Air Circuit Breakers — Catalog 2150 describes low- 

voltage air circuit breakers designed for use on alter- 
nating current circuits up to 600 v. and direct current cir- 
cuits of 250 to 750 v. The catalog lists closing and tripping 
currents, shows typical methods of making connections to 
large breakers, gives dimensions of both manual and elec- 
trical designs, and indicates the number and size of terminals 
for various capacity breakers. Roller-Smith Co. 


25 Voltage Regulation—Undervoltage is the title of GES 

2973, a spectacular presentation in colors of the effect 
of voltage on lighting efficiency in relation to war production. 
It tells why undervoltage is bad, how it can be corrected and 
lists case studies of what proper control will do in production 
increase and dollar savings. General Electric Co. 


2 Pyranol Transformers—Getting safety and savings in 
power distribution is the theme of the 20-p. plastic 
bound Catalog GES 2974. The advantages of Pyranol trans- 
formers in their application and installation in industry is 
thoroughly illustrated and described. General Electric Co. 


Sectional Resistors—An 8-p. Catalog 43-820 deals with 

sectional resistors, non-inductive, wire wound, and 
hermetically sealed, for a.c. and d.c. circuits. The bulletin 
includes tables which give size, voltage resistance and price. 
The resistors ratings are from 250 to 30,000 v. for switch- 
board mounting or portable use. Westinghouse Elec. & 
Mfg. Co. : 


Miscellaneous 


2 Heat Insulation—A new 16-p. illustrated catalog’ covers 

an expanded line of BH heat insulation products from 
blocks and blankets to building insulation materials. Meth- 
ods for application are detailed and calculations facilitated 
by several charts showing the temperature, heat loss and 
insulation thickness relations. Baldwin-Hill Co. 


29 Conduit—Catalog S is a 12-p. two color engineering 

bulletin and catalog on underground and overhead pre- 
fabricated units and tile conduit systems. Shown are typical 
conduit fittings, pipe supports, glands, and prefabricated 
expansion loops complete with engineering details and sug- 
gested specifications. The Ric-wil Co. 


0 Rubber Belts—In the interest of rubber conservation, 
a useful wall card, Form No. 6576, gives complete 
instructions for the proper installation and care of rubber 
transmission belts, V-belts and conveyor belts. The card, 
measuring 834 by 11 in., has an eyelet for convenient hang- 
ing. The Manhattan Rubber Mfg. Division. 


31 Graphite Lubricant — Bulletin 4, 2-p., describes the 

application of a recently developed product, Konag F, 
an all purpose colloidal natural graphite additive for lube 
oils and many greases. It is claimed that the product forms 
a tough and durable graphoid “skin” and steps up the lubri- 
cating value of oil and is not affected by acid fumes or 
vapors. National Graphite Co., Inc. 


32 Machine Tools—Catalog 542, 4-p., gives complete infor- 

mation and specifications concerning standard Morse 
taper live centers for machine tool operations. Sturdimatic 
Tool Co. 


33 Locknuts—A comprehensive 6-p. folder on An-cor-lox 

lock nuts gives factual information on materials, designs 
and finishes, instructions for application and shows illustra- 
tions of typical uses. Laminated Shim Co., Inc. 


34 Engine Reconditioning—Pedrick’s Service Manual is a 

new 60-p. booklet devoted to a discussion of accepted 
practice in general motor reconditioning with special empha- 
sis on piston ring installation. Some 20-p. give data on 
specific engines, arranged alphabetically by engine make. 
The Wilkening Mfg. Co. 


Air Diffusers—Three bulletins cover the use and appli- 
cation of Anemostat equipment. No. 10, 4-p., entitled 
Air Conditioning—Success or Failure, outlines the general 
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OUR DUAL OBJECTIVE 





Worrncron products are not built to serve 
for this period of emergency only, but to continue 
to operate for many years after industry returns to 
peace-time pursuits. Therefore there can be no 
letting down of the rigid standards that have been 


set for them as a basic Worthington principle. 


It is our aim that Worthington equipment pro- 
duced during this difficult period shall accomplish 
two purposes... first that it shall serve effectively 
and without interruption, on the many important 
jobs which it fills . . . and second that, in so doing, 
it shall make new friends, and retain the con- 
fidence of old friends. 


To those plants where Worthington equipment 
is now in use, we offer the services of our district 
office engineers, and our headquarters staff, in 
checking conditions and performance, with a view 


to assuring continued operation at top efficiency. 


And in the planning for readjustment or expan- 
sion, whether for the war production program or 
the period to follow, the counsel of these specially 


qualified engineers is always available. mi2-18 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


Genera! Offices: HARRISON, NEW JERSEY 


WORTHINGTON 





More Power to You-— 


And Here’s How to 
Make Sure of it 





WHAT TO DO to keep your water 
columns and gages protecting your 
boilers for the duration 


MAINTENANCE schedules should cover boiler water level 
indicating equipment as thoroughly as any other vital 
operating devices. It will pay you to review these points 
of good boiler room practice. 


Water Column. Open blowdown valve at start of each shift 

to flush sediment from column and to test low water alarm 
signal. Open and close valve slowly to avoid water shock. When 
operating conditions permit, raise boiler water level suff- 
ciently to test high alarm signal, to insure constant readiness 
for emergency warning. 


Gage Valves. Open blowdown valve at start of each shift to 

remove sediment. Observe speed at which water returns to 
proper level. This indicates whether gage valve ports are un- 
obstructed. Keep packing tight around valve stem and glass 
—leakage wastes steam and causes dirty deposits that look bad 
and hinder operation when quick action is essential. 


3) Gage Glass. Cleanliness is vital to good vision. Whether you 
are using tubular glass or an expensive insert, the glass must 
be clean for accurate reading. You know from experience how 
long a tubular glass may be used on your boilers before it is 
thinned to the danger point. Change glasses regularly. Also be 
sure tubular glasses have guards to prevent injuries. 


Gage Glass Inserts. Prismatic and Flat Glass Water Gage In- 

serts, if used, should be inspected frequently for possible 
leakage. Expansion and contraction from temperature changes 
may loosen bolting pressure. A slight “take-up” may prevent 
blowing out of gaskets and reduce glass erosion. 


Mica. Whether used as a protective coating to prevent glass 

erosion or as an insert window, treat mica with utmost care. 
All mica for this service is imported and replacement stocks 
limited. When possible, clean mica with alcohol or other sol- 
vent and replace in service. Otherwise salvage all mica pos- 
sible by “splitting” and rebuilding to proper thickness with 
replacement sheets. 


b Illumination Equipment. Keep reasonably clean at all times 
to insure full visibility. Use proper size lamp. |Most illumi- 
nators are constructed to focus maximum light rays from a de- 
finite location of lamp filament. Where mirrors are employed, 
check cleanliness and adjustment regularly. 


Gage Cocks. Test daily to insure readiness for emergency 

operation. Frequent testing causes less wear than occasional 
use because sediment is not allowed to accumulate in quantity. 
Never leave a gage cock “sizzling”— open it for blowdown 
two or three times if necessary to remove the scale which may 
cause wire drawing and an early repair job. 


Remote Reading Indicators. Familiarize yourself thoroughl 

with the manufacturer’s instructions for proper care ona fol. 
low them in detail. Don’t let an indicator remain in service 
which may be inaccurate. Hang a warning sign on it until it 
can be serviced — remember the man on the next shift! 


THE RELIANCE GAUGE COLUMN COMPANY 
5902 Carnegie Avenue, Cleveland, Ohio 











problem. No. 13, 4-p., illustrates the various types of wall 
and ceiling Anemostats for room ventilation. No. 16, 4-p., 
covers the use and data on equalizing dampers used in the 
ducts to give additional equalized directional and volume 
control. Anemostat Corp. of America. 


3 Waterproofed Concrete—How to Waterproof Concrete, 

Stucco and Masonry is the title of a 12-p. booklet which 
explains the problem, different methods used and the advan- 
tage of waterproofing. Drawings show typical construction 
practice. Medusa Portland Cement Co. 


37 Metal Alloys—Machining Monel, R Monel, Inconel, 

K Monel, KR Monel and Nickel are discussed in 16-p. 
Technical Bulletin T-12. Included is additional discussion 
of R Monel and KR Monel, recommended cutting feeds and 
speeds based on machining practice, band sawing and data 
on results of drilling tests on cast material. The Inter- 
national Nickel Co., Inc. 


Safety—A 4-p. pamphlet Horse Sense gives valuable 

information on equipment to reduce accidents through 

the intelligent use of compressed air. The safety installa- 

— described are easy to install and operate. A. Schrader’s 
on. 


38 Priority Forms—Intended solely to assist customers 

and jobbers to play their part in winning the war, 
a 16-p. booklet, Priorities Mobilize Production for Victory, 
explains priorities and the types of forms and certificates 
used. Manning, Maxwell & Moore, Inc. 


Bleaching Agents—Fifty Years of Chemical Progress, 

is the title of a 48-p. booklet that traces the growth 
and the company’s progress in the introduction of liquid 
chlorine, bleaching agents and detergents. Mathieson Alkali 
Works, Inc. 


Special Request Bulletins 


Group Hospitalization and Insurance—A new, low-cost 
Employe Group Insurance Plan, designed to promote em- 
plove security and good-will, recently announced, is de- 
scribed in detail in a new booklet. The policy lists cash 
payments for hospitalization expense in case of sickness or 


(Continued on Page 166) 





Use the Coupon to Get 
HELPFUL BULLETINS 


Bring your engineering equipment library up to 
date. Write in squares below with pencil the bul- 
letin or catalog numbers you desire. Then detach 
and mail this coupon promptly. 





POWER PLANT ENGINEERING 
53 W. Jackson Blvd., Chicago 


Please have the manufacturers send me, without 
obligation, the bulletins indicated by numbers. 
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Name 


July, '42 
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Company 





Address 





(If you prefer delivery at your 
home, write address in margin) 
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PLAN for Adequate Coal Storage NOW 
a . 
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A complete Link-Belt system of 
handling coal from self-unload- 
ing lake vessels direct to plant or to 
storage piles or from storage to plant, 
as desired. Employs three standard 
Link-Belt Speed-o-Matic cranes, belt 
conveyors, traveling reclaiming hop- 
pers, a traveling reciprocating feeder 
and a portable stacker-conveyor. 
Flexible, efficient, high capacity. 





= Link-Belt Speed-o-Matic crawler 
Meer crane unloading coal from railroad 


4 





cars to storage pile at power 
plant. 
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A simple, versatile, economical power plant coal stor- 
age method—the Link-Belt silo system. This system 
' combines all handling functions in a simple, compact unit, 
| suitable for either new or existing installations. Usually 
| silos are located adjacent to the boiler house but constructed 
, independently, and equipment within the boiler house con- 
' sists entirely of means for distributing the coal. Frequently 
a single spout from the silo is all that is needed. Silos may 
be designed for normal storage requirements or equipped 
with auxiliary spout to provide additional outside reserve 
| storage when desired. Link-Belt’s broad experience in the 
art of storing and reclaiming coal is available to you. 
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| . : 2 ia K-BELT COMPANY, Chicago, Philadelphia, Indianapolis, Atlanta, 
Mis a a a eee ee Dallas, San Francisco, Toronto. Offices in principal cities. 8904 


LINK-BELT 
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.-. Coal And Ashes #@} Handling Equipment 
CONVEYORS. ELEVATORS e SKIP a e CRUSHERS - LARRIES e SCREENS 
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It puts just the data you want at your finger 
tips in easy-to-use form. It includes three useful sections: 


1. SCREWED FITTINGS for 2,000, 3,000, 6,000 Ib. pressures. 


2. SOCKET WELDING FITTINGS for schedule 40, schedule 80, 
schedule 160, and double extra heavy pipe. 


3. ENGINEERING TABLES: Codes, calculations, specifications. 


TO SAVE YOUR TIME 


... don’t bother to write — just clip this ad to your letterhead, sign it, 
and send. We'll know what you want without a word. When you get it 
you'll find a complete reference book containing a wealth of handy data 
in its 44 helpful pages. Included are 100 illustrations, 78 drawings, and 
12 pages of essential engineering tables, charts, and data. 
Of course there’s no obligation—but . . . remember our engineers 
have the “know-how” that has maintained W-S leadership in the fittings 
and hydraulic fields for nearly a century. They are at your service in war 
as in peace. Never hesitate to call on them for expert advice. The Watson- 
Stillman Co., Roselle, New Jersey. - 
735 


166 





accident, surgical expense, maternity confinement expense, 
conipensation for time lost from work, loss of -life through 
accident, loss of life through natural cause and physical 
dismemberment. Any size group is eligible, in factory 
office, shop, store, etc. Family dependents may be included 
at the option of the employe. Premiums, a few pennies a 
day, are paid by the employe. No medical examination is 
required. No age limit. Descriptive brochure will be sent 
without obligation to company heads upon request on busi- 
ness letterhead. North American Mutual Insurance Co. 


Plant Personnel—A 40-p. booklet, Building Production 
Morale, illustrates war production operations and morale 
methods in effect at the Northern plant. It was prepared 
and published at the suggestion of the U. S. Navy, and con- 
tains a foreword by Rear Admiral H. A. Wiley. Copies are 
— upon a separate written request. Northern Pump 

oO. 


COAL STORAGE MANUAL AUTHORS 


Ralph E. Turner, Editor of Power PLANT ENGINEERING, 
was born at Columbus, Neb., and graduate: from the Uni- 
versity of Nebraska in 1906 with a bachelor’s degree in 
electrical engineeriny. After several years’ experience as 
erecting engineer for Westinghouse Electric & Mfg. Co., 
he joined the editorial staff of Power PLANT ENGINEERING 
in 1908, serving as assistant editor, managing editor and, 
since 1938, as editor. He is active in the Western Society 
of Engineers, American Society of Mechanical Engineers 
and the National Conference of Business Paper Editors 
_ Py past chairman of the Chicago Section of the 


George C. Daniels, in charge of the Mechanical Engi- 
neering Dept. of The Commonwealth & Southern Corp. in 
Jackson, Mich., graduated from the University of Wiscon- 
sin in 1908 with a bachelor’s degree in mechanical engineer- 
ing. Soon after graduation he entered the utility field with 
the Central Illinois Light Co. at Peoria, and has been active 
in the operation, design and construction of power plants 
since that time with: the Hodenpyl Hardy Co.; Central 
Illinois Light Co.; Illinois Power Co.; Springfield Light, 
Heat & Power Co.; the Commonwealth Power Co.; and, 
since 1928, in his present position. 


Carroll F. Hardy, head of the Fuel Engineering Division 
of Appalachian Coals. Incorporated, Cincinnati, Ohio, re- 
ceived his education at Purdue University and joined the 
Fuel Engineering Staff of Appalachian Coals in 1937, after 
8 yr. in the Plant Engineering Division of the Newcastle, 
Ind., plant of the Chrvsler Corp. He is also a director of 
engineering for the Coal Producers Committee for Smoke 
Abatement, an orsanization devoted to sensible and perma- 
nent smoke abatement work. 


M. K. Drewry, assistant chief engineer of power plants 
of the Wisconsin Electric Power Co. at Milwaukee, gradu- 
ated from the University of Wisconsin with a bachelor’s 
degree in mechanical ervineerir~. After graduaton he com- 
pleted a student engineer’s course at Allis-Chalmers Mfg. 
Co. and soon after became test engineer of the Milwaukee 
Electric Railway and Light Co., predecessor of the present 
Wisconsin Electric Power Co. 


Raymond J. Brandon, Technical Assistant in the Pro- 
duction Department of Trenton Channel Power House of 
The Detroit Edison Co., graduated from Yale Sheffield 
Scientific School in 1928 with a bachelor’s degree in me- 
chanical engineering. He immediately joined The Detroit 
Edison Co. and has been with them continuously up to the 
present time. Of recent years Mr. Brandon has been in 
responsible charge of technical fuel problems involved in 
the selection, storave, preparation and sampling of coal and 
related combustoin problems. 


Joseph Harrington, Advisory and Research Engineer of 
the Northern Illinois Coal Corp., graduated from Massachu- 
setts Institute of Technolevv in- 1896 with a bachelor’s 
degree in mechanical engineering. Since then he has had a 
long and distinguished career as a consultant, designer and 
inventor and is probably best known as the designer of the 
Green Chain Grate stoker, the Harrington stoker and the 
Whiting stoker. During the first World War he was 
Administrative Engineer of the U. S. Fuel Administration 
for Illinois in charge of coal conservation in 13,000 power 
plants. He is also a former presidential member of the 
Bituminous Coal Code Authority, Division 11 and in Febru- 
ary, 1940, was the recipient of the award as Modern Pioneer 
from the National Association of Manufacturers. 
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More Dollars Per Man Per Month in the 
PAY-ROLL WAR SAVINGS PLAN 


ee SD er t herr 


= TO WIN THIS WAR, more 

and more billions are needed 
and needed fast—AT LEAST 
A BILLION DOLLARS A 

MONTH IN WAR BOND SALES 

ALONE! : 

This means a minimum of 10 percent 

of the gross pay roll invested in War 

Bonds in every plant, office, firm, and 

factory in the land. 

Best and quickest way to raise this 

money—and at the same time to “brake” 

inflation—is by stepping up the Pay- 

Roll War Savings Plan, having every 

company offer every worker the chance 

to buy MORE BONDS. 

Truly, in this War of Survival, 

VICTORY BEGINS AT THE PAY 

WINDOW. 

If your firm has already installed the 


Pay-Roll War Savings Plan, now is the 
time— 


1. To secure wider employee par- 
ticipation. 

2 To encourage ees to increase 
the he 9) tbede sllcomenn for 
Bonds, to an average of at least 10 

ercent of earnings—because 
“token” payments will not win this 
war any more than “token’’ resis- 
tance will keep the enemy from 
our shores, our homes. 


If your firm has not already installed 
the Pay-Roll War Savings Plan, now is 
the time to do so. For full details, plus 
samples of result-getting literature and 
promotional helps, write, wire, or 

hone: War Savings Staff, Section E, 

reasury Department, 709 Twelfth 
Street NW., Washington, D. C. 





U. S. War Savings Bonds 
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Power Plant 


Construction News 


Ark., Newport—War Department, 
Twentieth St. and Constitution Ave., 
N. W., Washington, D. C., has au- 
thorized a new air force training school 
in vicinity of Newport. A boiler house 
and power substation will be built, with 
complete electric light and power dis- 
tribution system. Entire project will 
cost over $3,000,000 and will be carried 
out soon. . S. District Engineer 
Office, Little Rock, Ark., is in charge. 

Conn., Bridgeport—United IIumi- 
nating Co., 80 Temple St., New Haven, 
Conn., will begin superstructure soon 
for addition to Steel Point steam-elec- 
tric generating station, Bridgeport, for 
expansion in steam-generating division. 
Award for building erection has been 
made to Gellatly Construction Co., 25 
Housatonic Ave., Bridgeport; contracts 
for equipment are being placed sepa- 
rately. Entire project will cost over 
$1,000,000. 

Ill., Chicago—Republic Steel Corp., 
11800 S. Burley Ave., has approved 
plans for new steam-electric generat- 
ing plant at local works on 115th St., 
to be 2-story, about 70 by 120 ft. Cost 
reported close to $1,000,000 with equip- 
ment. Building permit has been issued 
and work will proceed at once. United 


Engineers & Constructors, Inc., 1401 
Arch St., Philadelphia, Pa., is consult- 
ing engineer and will supervise erec- 
tion. 

Ind., Gary—Rubber Synthetics, Inc., 
care of Standard Oil Co. of Indiana, 
910 S. Michigan Ave,, Chicago, III, 
recently organized by officials of that 
company and other oil and industrial 
interests, plans power station and boiler 
house at new synthetic rubber mill 
in vicinity of Gary, for production for 
Government. It will consist of a large 
group of one and multi-story produc- 
tion and processing units. Entire proj- 
ect will cost close to $100,000,000, with 
financing to be provided by Defense 
Plant Corp., Washington, D. C. Work 
will begin soon. 

Iowa, Keokuk—Swift & Co., Union 
Stock Yards, Chicago, Ill, meat pack- 
ers and manufacturers of prepared 
food products, plans boiler house at 
new egg dehydration plant at Keokuk, 
to consist of several large one and 
multi-story units. Electric power 
equipment will be installed; a power 
substation will be built. Cost about 
$1,000,000, with financing to be pro- 
vided by Agricultural Adjustment Ad- 
ministration, Washington, D. C., a 


Federal agency. Work will begin 
soon. 


Iowa, Muscatine — Publicker Com- 
mercial Alcohol Co., 1800 W. Lehigh 
Ave., Philadelphia, Pa., plans installa- 
tion of electric power equipment in pro- 
posed new plant in vicinity of Musca- 
tine, for production of alcohol for Gov- 
ernment. It will comprise a main one 
and multi-story unit and several aux- 
iliary structures. A power house is 
planned. Cost reported over $1,000,000. 


Mass., Quincy — Bethlehem-Hing- 
ham Shipyard, Inc., East Howard St., 
Quincy, an interest of Bethlehem Steel 
Co., Ship Building Division, same ad- 
dress, ‘plans installation of electric 
power equipment in new shipbuilding 
plant on Weymouth Back River (exact 
location withheld), for production of 
vessels for Government. Yard will 
comprise a series of 16 shipways, with 
shops, boiler house and other struc- 
tures. Cost close to $3,700,000, to be 
defrayed in part by Government. 


Mich., Port Huron—Water Depart- 
ment, Port Huron, plans pumping plant 
in connection with extensions and im- 
provements in municipal water system. 
Surveys and estimates of cost for en- 
tire project are being made by Ayres, 
Lewis, Norris & May, Wolverine 
Building, Ann Arbor, Mich., consult- 
ing engineers. 

Neb., Lincoln—E. I. duPont de- 
Nemours & Co., Inc., duPont Building, 
Wilmington, Del., plans steam power 
plant at proposed new chemical plant 
in Nebraska (exact location withheld) 
for production for Government. It 
will consist of several large one and 
multi-story buildings. Electric power 





Store Coal 


Here is a 30,000-ton coal pile on a 200 x 350 ft. area. The 

storing and reclaiming machinery is a 1 cu. yd. Sauerman scraper 

system powered with a 40 hp. electric motor. This machine will 
handle up to 75 tons per hour. 


This view shows a 7 cu. yd. Sauerman Scraper system with self- 
propelled tail tower that handles upwards of one million tons of 
coal per year (both storing and reclaiming) for a 160,000 kw. 


generating station. 


WRITE FOR 
CATALOG 


Now...and Aid Defense 


T is essential to the war effort that all steam plants 
build up their coal reserves before the fall rush places 
the usual heavy load on shipping facilities. 

Any plant that lacks adequate facilities for stock-piling 
coal can remedy matters quickly and economically by in- 
stalling a Sauerman Power Drag Scraper. This labor- 
saving equipment offers the most simple, efficient and 
least expensive solution of the average coal storage 


problem. 


Advantages of SAUERMAN Scraper System 


Economy—Capital cost is low. Machine is operated by 
one man. About 14 kwh. of power is consumed for 
every ton of coal moved 100 ft. Maintenance averages 
about 4c per ton stored or reclaimed. 


Flexibility—No matter what the shape of an area, the 
scraper makes complete use of the space. Coal is re- 
claimed from any point in the pile just as easily as it is 


stored. 


hot spots. 


Minimum Fire Hazard—Scraper spreads the coal in well 
packed layers, so that there are no air pockets to create 


° SAUERMAN BROS., Inc., 586 S. Clinton St., CHICAGO 
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equipment will be installed; a power 
substation is planned. Entire project 
will cost over $3,000,000. Financing 
will be provided by Defense Plant 
Corp., Washington, D. C. 


N. J., High Bridge—Taylor-Whar- 
ton Iron & Steel Co. plans extensions 
and improvements in steam power 
plant at local iron and steel works. 
Cost reported over $50,000, including 
equipment. 


N. M., Carlsbad—Union Potash & 
Chemical Co., 20 N. Wacker Dr., Chi- 
cago, Ill., plans expansion and im- 
provements in power plant at potash 
properties at Carlsbad, including in- 
stallation of equipment for increased 
capacity. Cost estimated over $250,- 
000. Work will beein soon. Company 
is a subsidiary of International Min- 
erals & Chemicals Corp., first noted 
address. 


Ohio, Cincinnati—Cincinnati Gear 
Co., 1825 Reading Rd., manufacturer 
of gears, gearing systems, etc., plans 
steam power plant at new 1 and 2- 
story works, about 80 by 400 ft., in 
Westover subdivision area. Entire 
project will cost over $200,000. Elec- 
tric power equipment will be installed 
for works service. John H. Deekén, 
800 Broadway, Cincinnati, is architect. 


Okla., Oklahoma City—Oklahoma 
Gas & Electric Co., 321 N. Harvey 
St., will carry out expansion at A. S. 
Huey steam-electric generating station 
in near future, to include installation 
of new 20,000-kw. turbine-generator 
unit and auxiliary equipment, sched- 
uled for completion in July, 1943. This 


is part of 1942 construction program 
of company, for which total fund of 
$2,450,000 recently was authorized. 


Okla., Tulsa—Associated Refineries, 
Inc., care of M. Lloyd Freeze, Bell 
Oil & Gas Co., Tulsa, president, re- 
cently organized by Bell company and 
a number of other oil and gas com- 
panies in same area, plans power house 
at proposed new oil refining plant in 
Southern part of State (exact location 
withheld. It will be used for produc- 
tion of high-test gasoline for Govern- 
ment and is estimated to cost about 
$10,000,000. Also will install pumping 
machinery, power equipment, high 
pressure steel tanks, etc. Financing 
will be provided by Defense Plant 
Corp., Washington, D. C 


Pa., Erie—Erie Lighting Co., 21 
W. Tenth St., has approved plans for 
new multi-story addition, about 100 
by 400 ft., to steam-electric generating 
station. Additional équipment will be 
installed for increased capacity. Work 
is scheduled to begin at early date. 
Cost reported over $350,000, exclusive 
of equipment. 


Texas, Houston—Humble Oil & 
Refining Co., Humble Building, Hous- 
ton, plans boiler plants at two new 
mills for production of butadiene, a 
basic ingredient of synthetic rubber, 
and synthetic rubber, respectively, on 
sites in Texas (exact locations with- 
held). Each plant will comprise sev- 
eral production and processing build- 
ings, equipped for large output. Elec- 
tric power equipment will be installed. 
Entire project will cost about $43,000,- 
000, with part of fund to be provided 





by Defense Plant Corp., Washington, 
D. C., and remainder by company. 
Va., Richmond—Virginia Electric & 
Power Co., Richmond, has plans under 
way for new steam- -electric generating 
station on site on James River, Ches- 
terfield County, to be equipped for 
initial capacity of 50,000-kw. Cost es- 
timated over $6,500,000, with turbine- 
generators, high-pressure boilers and 
auxiliary equipment, switchyard and 
extensions in transmission lines. Pro- 
posed to begin work soon, with com- 
pletion scheduled in fall of 1943. Stone 
& Webster Engineering Corp., 49 Fed- 
eral St., Boston, Mass., is consulting 
engineer and will supervise erection. 


Wash., Yakima—War Department, 
Twentieth St. and Constitution Ave., 
N. W., Washington, D. C., has auth- 
orized a new air force training school 
in vicinity of Yakima. A boiler house 
will be built; also, power substation, 
with complete electrical distribution 
system for light and power service. 
Entire project will cost over $3,000,000, 
and will be carried out under direction 
of U. S. District Engineer Office, 
Seattle, Wash. 

Wis., Beloit—Wisconsin Power & 
Light Co., Madison, Wis., has com- 
pleted plans and made application for 
priority rating for proposed addition 
to steam-electric generating station at 
Beloit, including new brick and steel 
building, and installation of turbine- 
generator unit and auxiliaries, boiler 
equipment, etc., for increased capacity. 
Entire project will cost close to $2,- 
500,000. Sargent & Lundy, Inc., 140 
South Dearborn St., Chicago, Ill. is 
consulting engineer. 















Among the improved design features 
that have won wide acceptance of this 
MURRAY Turbine are: 


®@ Special casing design permits rotor 







to be removed without breaking 
steam inlet or exhaust pipe joints. 

© Turbine cover can be easily removed with- 
out disturbing the mechanical condition of 
the turbine. 


© Flexible front end support allows for axial 
expansion and contraction. 


@ Hand valves, with air cooled hand wheels, 
deep stuffing boxes provide for: Overload; 
normal load with reduced steam condition; 


MURRAY IRON WORKS COMPANY — BURLINGTON, IOWA 












maximum economy at partial loads, con- 
densing and non-condensing. 

® Self-closing, dust-proof oil cup for inspect- 
ing oil ring and filling oil reservoir. 

@ Bronze backed babbitt lined bearing de- 
signed for effective lubrication at all speeds. 

For complete details of construction and per- 


formance of MURRAY Type “U” Turbines 
write for Bulletin T-118. 


CCC 
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AIR CLEANERS 
Burgess Battery Co. 


AIR COMPRESSORS 
De Laval Steam Turbine Co. 
Fuller Company 
Pennsylvania Pump & Comp. Co. 
orthington Pump & Machy. 
Corp. 
AIR PREHEATERS 
Air Preheater Corp. 
Babcock & Wilcox Maininnens: The 
Bros Boiler & Mfg. Co., Wm. 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Green Fuel Economizer Co. 


AIR WASHERS 

American Blower Corp. 
ANTI-CORROSIVE COATINGS 

Dampney Co. of Amer. 

Haering & Co., Inc., D. W. 
ANTI-FRICTION METAL 

Magnolia Meatal Co. 
ARCHES, BOILER & COM- 
BUSTION 

Carborundum Co., The 
BAFFLES, BOILER 

Engineer Co., The 
BEARING METAL 

Magnolia Metal Co. 
BELTS, V TYPE 

Gilmer Co., L. H. 
BELTING, RUBBER 

Gilmer & Co., L. H. 
BELTING, SILENT CHAIN 

Morse Chain Co. 
BLOWERS, FAN AND 
FURNACE 

American Coal Burner Co. 


De Laval Steam Turbine Co. 

Green Fuel Economizer Co. 
BLOWERS, FORCED DRAFT, 
PORTABLE, PRESSURE & 
COAL 

Ideal Commutator Dresser Co. 
BLOWERS, TURBINE 

Elliott Company 

Terry Steam Turbine Co., The 





BOILER BLOW-DOWN 
SYSTEMS 
Cochrane Corporation 
Elgin Softener Corp. 
Henszey Company 


Infilco Incorporated 
National Aluminate Corp. 


BOILER COMPOUNDS 
Bird-Archer 2 —_ 
Buromin Co., 

Dearborn hiediont Company 
Electric Chemical Co. 
Haering & Co., Inc., D. W. 

BOILER FEED WATER 

PURIFYING APPARATUS 
Cochrane Corp. 

Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 
Infilco Incorporated 
Permutit Co., The 

BOILER SETTINGS 
Carborundum Co., The 
Engineer Co., The 


fern 3 = TURBINE 
COAT 
~cccomioey Co. of Amer. 


BOILER TUBES 
Babcock & Wilcox Tube Co. 
Steel & Tubes Division of 
Republic Steel Corp. 


BOILER WATER TREAT- 
MENT 


Bird-Archer Co., The 
Buromin Company, The 
Cochrane Corp. | 

Dearborn Chemical Company 





Electric Chemical Co. 

Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 
H me yey Inc. 
Haering & Co., Inc., D. W. 
Infilco ‘incorporated 

National — Corp. 
Permutit Co., 


potLane, POWER AND 
HEATIN 
masini & Wilcox Company, The 
Combustion Engr ; 
Foster Wheeler Corporation 
Murray Iron Works C 
ape ge "Company 
ogt Machine Co., poe Henry 
Wickes Boiler Co. be 
BREAKERS COAL 
American Pulverizer Co. 
Pennsylvania Crusher Co. 
BREECHINGS 
Missouri Boiler & Sheet Iron 
Works 
BRONZE BAR METAL 
Magnolia Metal Co. 


BUCKET ELEVATORS 
Link-Belt Co. 


BURNERS, COAL, PULVER- 
IZED 

Peabody Eng’r’g Corp. 

OIL GAS, COMBINATION, 


L & COAL 
GAS & CO 
Peabody oe Corp. 





eee SD cag 
gineer 
Peabody Ener's -_ 
R-S Products Corp. 
ag Sg ae A 
ngineer Co. 
Peabod, Eng’r’ ‘Corp. 
R-S Products Gn. 
BURNERS, WIDE RANGE OIL 
Peabody Eng’r’g Corp. 
CABLEWAYS 
Sauerman Bros., Inc. 
CEMENT, IRON 
Smooth-On Mfg. Company 
CEMENT, ge petals 
ACID PROOF, FURNAC 
AND HIGH TEMPERATURE 
Atlas Lumnite Cement Co., The 
Babcock & Wilcox Company, The 
Carborundum Co., Inc. 
Ehret Magnesia Mfg. Co. 
Kellogg Co., The 
= Refractory Products Co., 


CHAINS, DRIVE 
Link-Belt Co. 
Morse Chain Co. 
CHAIN WHEELS 
Babbitt Steam Specialty Co. 
CHEMICALS, WATER 
TREATING 
Betz, W. H. & L. D. 
Bird-Archer Co., The 
Buromin Company, The 
Dearborn Chemical Company 
Electric Chemical 
Elgin Softener Corp. 
Haering & Co., Inc., D. W. 
National Aluminate Corp. 
Permutit Co., The 
CHIMNEYS 
American Chimney Corp. 
CINDER TRAPS 
Green Fuel Economizer Co. 


CLEANERS, INDUSTRIAL 
AND VACUUM 
Breuer Elec. Mfg. Co. 


CLEANING COMPOUNDS 
Calgon, Inc. 
Dearborn Chemical Company 














For SUB-ZERO 


or high temperature heat transfer applications 
use Rempe Shell and Coil units. They are com- 
pact, efficient heat transfer assemblies for all in- 
dustrial processing. Units can be designed for 
any service. Write for estimates. 


REMPE CO 


342 No. Sacramento Blyd., Chicago 
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Ait BOWSER HELP YOU 





> 


S. F. Bowser & Co., Inc. Fort Wayne, Ind. 


LIQUID CONTROL SPECIALISTS - Since 1885 


HANDLE LIQUIDS 


Production! MORE Production! 
That's today’s challenge to indus- 
try! More metal parts for planes, 
tanks, guns ... more liquids... - 
longer machine hours . . . mean 
that more liquids must be han- 
dled. And, that is where Bowser 
can help you ... because it has 
specialized in liquid handling 
systems for 57 years. To help you. 
Bowser makes filters for cutting 
oils, coolants and many other li- 
quids . , . accurate meters for 
measuring liquids . . . lubricators 
and lubricating systems to keep 
machines running .. . wheel 
tanks, automatic liquid blending 
systems .., and 
items. Whenever you have a 
problem of liquid handling ... 
consult Bowser first! 


many other 


METERING: DISPENSING: STORING*LUBRICATING: FILTERING DISTILLING 
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COAL, ASH HANDLING AND 
STORAGE EQUIPMENT 
Beaumont Birch Co. 
Fuller Company 
Link-Belt Co. 
Sauerman Bros., Inc. 
COAL BUNKERS. a 
Beaumont Birch 
Missouri Boiler ry Sheet Iron 
Works 
COAL CRUSHERS 
American Pulverizer Co. 
Link-Belt Co, 
Pennsylvania Crusher Co. 


COALS, STOKER, GAS 
SCREEN 
General Coal Company 


COAL ween & MEASUR- 
ING EQUIP 

Beaumont Bee So, 

Richardson Scale Co. 

Syntron Company 


CoCee. AIR AND STEAM 
Crane Co. 

Dart Mfg. Company, E. M. 

Fairbanks. Com aay; The 

Lunkenheimer wee 

Nicholson & Co. W H. 

Williams Valve Co., The D. T. 
COMBUSTION CONTROL 
SYSTEMS 

American Coal Burner Co. 

Askania Regulator Co. 

Bailey Meter a ad 

Brown Inst. Co., The 

Canton Stoker Corp. 

Cash Company, A. W. 

Engineer » The 

Hagan Corporation 

Hays a. The 

Leeds & rthrup Co. 

Republic Flow Meters Co. 
COMBUSTION RECORDERS 

Bacharach Ind. Inst. Co. 

Brown Instrument Co., The 

Hays Corporation, The 

Leeds & Northrup Co. 

Permutit Co., The 
COMMUTATOR RESURFAC- 
ERS, GRINDERS, DRESSERS, 
SLOTTERS, UNDERCUTTERS 

Ideal Commutator Dresser Co. 
COMPOUNDS, PIPE JOINT 

Smooth-On Mfg. Company 





COMPRESSORS, GAS 

Fuller Company 
COMPRESSORS, ROTARY 

Fuller Company 
CONDENSERS 

Allis-Chalmers ~~ Co. 

Elliott Compan 

Foster Wheeler “Corporation 

Lummus Co., The 

Westinghouse Te. & Mfg. Co. 

Worthington Pump & Machy. 

Corp. 

CONDUIT BENDING 
MACHINES 

American Pipe Bending Mach. Co. 
CONDUITS, INSULATING 
HEATING 

Ric-Wil Company, The 
CONTROL neice 
ELECTRICA 

roe th ae ll Inc. 

General Electric Company 
CONTROLLERS, LIQUID 
LEVEL 


Cash Company, A. W. 
Cochrane Corp. 
Fisher —* Co. 
Foster En Co. 
Northern Reiomsant Co. 
CONVEYING SYSTEMS 
Beaumont Birch Co. 
Link-Belt Co. 
Dodge a, Corp. 
Sauerman Bros., Inc. 
CONVEYORS S. ELEVATORS 
FOR COAL AND ASH 
HANDLING 
Beaumont Birch Co. 
Link-Belt Co. 
Fuller Company 








COOLING SYSTEMS, 
NOZZLES AND PONDS 

American Blower Corp. 

Foster Wheeler Garpivelien 

Marley Company, The 

Pritchard & Co., J. F. 

Yarnall-Waring ‘Company 
COOLING TOWERS 

Foster Wheeler Corp. 

Marley Company, The 

Pritchard & Co., J. F. 
COPPER PIPING 

Scovill Mfg. Co. 
CORROSION INHIBITORS 

Haering & Co., Inc., D. W. 
COUPLINGS, FLEXIBLE 

American Blower Corp. 

Dodge Mfg. Corp. 

Morse Chain Co. 

Nicholson & Co., W. H 

Terry Steam Turbine Co., The 
COUPLINGS, UNION 

Dart Mfg. Co., E. M. 
DEAERATORS AND 
DEAERATING HEATERS 

Cochrane Corporation 

Elliott Company 

Swartwout Co., The 
DECONCENTRATORS 

Elgin Softener Corp. 
a. 

iott Compan: 

Northern omen Co. 
DIESEL ENGINES 

Baldwin-De La Vergne Sales 


Corp. 
Worthington Pump & Machy. 
Corp. 


DRIVES, V BELT 
Allis-Chalmers Mfg. Co. 


DUST COLLECTORS 
American Blower Corp. 


ECONOMIZERS 
Babcock & Wilcox Co., The 
Combustion Eng’r’g Co., Inc. 
Foster Wheeler Corporation 
Green Fuel Economizer Co. 


EJECTORS 
Elliott ye 
Lummus Co., The 
Westinghouse Elec. & Mfg. Co. 


ELECTRICAL SUPPLIES 
Cutler-Hammer, Inc. 
General Electric Company 
Ideal Commutator Dresser Co. 
Westinghouse Elec. & Mfg. Co. 
ELECTRICAL WIRE AND 
CABLES 
General Electric Company 
rte ge GAS, OIL, 


GASOL 
Deldwin De La Vergne Sales 


orp. 
—* Pump & Machy. 


ENGINES, PUMPING 
Murray Iron Works Co. 


ENGINES, STEAM 

Elliott Compan: 

Murray Iron Works Co. 

Troy Engine & Mach. Co. 
ENGINE STOPS 

Strong, Carlisle & Hammond Co. 
at tie tay 

‘oster wae  alaacaaa 

aan Co., The 
EXHAUST ace 

Cochrane Corp. 

Swartwout Co., The 


FABRICATION, STEEL 
PLATE 

Graver Tank & Mfg. Co., Inc. 
FANS, een VENTILAT- 


ING AND DRY 
American Blower Corp. 

















Hold 
that 
PRODUCTION 
with 


HENSZEY CONTINUOUS BLOWDOWN! 


To attain peak production 
effort but to maintain peak pr 


— plenty of concentrated 


uction is the real job before 





SAVE METAL 


by Enclosing your Underground 
Lines in Efficient, Non-Metallic 


THERM-O-TILE 


Reg: U: S. Pat, Off, 


Pipe Supports and Saddles require the only 
metal in Therm-O-Tile—an exceedingly 

important advantage right now. In ad- 
dition Therm-O-Tile is the simplest, 


strongest, and most com- 
Plete underground 
conduit obtain- 
able, 














Monolithic 
concrete base. 
No broken stone fill. 





HENSZEY CO. 


us now. Boiler shutdowns, equipment breakdowns, and other 

delays along the “power line” can be minimized with Henszey 

Continuous Blowdown. This system in operation enables your 

boilers to produce at maximum capacity for long periods of 

— They can produce the great volume of clean poum 
eeded for war production. 

“ihe Henszey system continuously and automatically draws 
off the trouble making impurities of the boiler water—keeping 
them well below a predetermined “safe point’. gnem 4 
foaming, carryover and (with simple chemical treatment) scale 
are prevented. 

Write for our folder “Complete Automatic Control of Boiler 
Water Concentration”. A copy is yours for the asking. 


NA AYA 2 | 


Dept. C7 
Watertown, Wis. 
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No bell joints. Condensate 
pockets cannot form. Strong 
arched construction. Internal 
channel drain. Etc. Ask for Bulletin 381. 
Sold and installed by Johns-Manville Construction Units in all 
Principal Cities. See our page in Sweet’s or The Heating Guide. 











H. W. PORTER & CO., Inc. 


829-E er Ave., Newark, New Jersey 


Without obligat us in any way, ©) Please send Bulletin 381. [ Send 
representati ive Oy ne 3 = a sketch, with principal data of a prospective 
job, on which we shall be glad to have your [) comments, [) quotations. 











FEEDERS, CHEMICAL 


Fuller Company 
Manzel Bros. Co. 


FILTERS, OIL REMOVING 
Elgin Softener Corp. 


FEEDERS, PULVERIZED 
COAL 


Fuller Company 


FEED WATER HEATERS 
AND PURIFIERS 
Cochrane Corporation 
Elliott Company 
Foster Wheeler Corporation 
Swartwout Co., e 
Worthington Pump & Machy. 
Corp. 


FEED WATER TREATMENT 


ei ag a ie ic 

Betz, ° 

Bird’ Avcher ce, — 
Buromin Company, The 
Cochrane Co: 

Dearborn Chemical Company 
Electric Chemical Co. 

Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 
Hall Laboratories, Inc. 
Haering & Co., Inc., D. W. 
Infilco Incorporated ‘ 
National Aluminate Corporation 
Permutit Co., The 

% Proportioneers %, Inc. 
Syntron Company 

Taylor & Co., W. 


FILTERS, OIL 
Bowser & Co., Inc., S. F. 
Nugent & Co., Inc., Wm. W. 
FILTERS, OIL REMOVING 
Infilco Incorporated 
FILTERS, -WATER 


Cochrane Corp. 

Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 
Infilco Incorporated 

Permutit Co., The 


FIRE BRICK AND CEMENT 
Babcock & Wilcox Company, The 
Carborundum Co., The 

FIRE HYDRANTS 
Kennedy Valve Mfg. Company 





FITTINGS, FLANGE AND 
PIPE 


American Pipe Bending Machine 
Co., Th 

Crane Co. 

Dart Mfg. Co., E. M. 

Grinnell Company, Inc. 

Kello: Co., The M. 

Kennedy Valve Mfg. Company 

Midwest Piping & weer - Co. 

National Valve 

Taylor Forge & Pine a wks. 

Tube Turns, Incorporated 

Vogt Machine Co., Inc., Henry 

Watson-Stillman Co., The 


FITTINGS, FORGED STEEL 


Cochrane Corp. 
Watson-Stillman Co., The 


FITTINGS, WELDING 
Kellogg Co., The M. W. 
Midwest Pip’ *g 3 & Su Ny aed 
Taylor Forge Pipe 
Tube Turns, RB <n 
Vogt Machine Co., Inc., Henry 
Watson-Stillman Co., The 


FLAT GAUGES 
Ernst Water Column & Gage Co. 


FLOATS 
Ernst Water ge & Gage Co. 
Nicholson & Co., 
Reliance Gauge A thy Co. 


FLOOR eet AND 

RESURFACING 
Flexrock Co. 

FLOW METERS 


American Dist. Steam Co. 
Bacharach Ind. Inst. Co. 


Bailey Meter Company 
Brown Instrument Co., The 
Cochrane Corporation 
Republic Flow Meters Co. 


FLUE GAS ANALYSIS 
INSTRUMENTS 
Bacharach Ind. Inst. Co. 


FUEL 

General Coal Company 
FUEL a ars 
OIL FIL 

Nugent ry Ce, Inc., Wm. W. 


FURNACE FIRE OBSERVERS 
Springfield Boiler Company 


FURNACE LINING BRICKS 
Babcock & Wilcox Company, The 
Carborundum Co. 


FURNACES, INDUSTRIAL 
R-S Products Corp. 


FUSES 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


GASKETS 
Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 
Ehret Magnesia Mfg. Co. 
Garlock Packing Company 
Relioge Co., The M. W. 
Raybest os, Manha anhattan, Inc. 
Smooth-On Mfg. Co. 


GAUGE COCKS 
Ernst Water Column & Gage C 
Reliance Gauge Column 


GAUGE GLASS PROTECTORS 
Ernst Water Column & Gage Co. 


GAUGE GLASSES 
Corning Glass Works 


Ernst Water Column & Gage Co. 


GAUGE GLASS yr 5 
HIGH TEMPERAT 


Ernst Water Cahasin = nia Co. 


pavers. DRAFT, LIQUID 


Bailey Meter Company 

a Instrument Co., The 
ays Corporation, The 

Taare Corp 

Republic Flow Meters Co. 


GAUGES, PRESSURE AND 
RECORDING 
Bacharach Ind. Inst. Co. 


GAUGES, TANK 
Liquidometer Corp. 


GAUGES, WATER 


Reliance Gauge Column Co. 

Yarnall-Waring Company 
GEARS, REDUCTION 

De Laval Steam Turbine Co. 

Terry Steam Turbine Co., The 

Westinghouse Elec. & Mig. Co. 


GENERATING SETS 
Allis-Chalmers Mfg. Co. 
Elliott Compan 
Morray Iron Works Co. 
Terry Steam Bg ee Co., The 
Troy Engine & Machine Co. 
Westinghouse Elec. & Mfg. Co. 


GENERATORS, ELECTRIC 
Allis-Chalmers Mfg. Co. 
Elliott Company 
General Elestris Com oy gd 


Terry Steam Turbine Co., The 

Troy Engine & Machine Co. 
GOVERNORS, PUMP 

Atlas > a Com; 

Cash Company, e 4 Ww. 

Davis Regulator 

Fisher Governor Co. 

Foster En 

Northern FEC. Company 














Do Away with Dangerous 


LADDER WORK 





BABBITT STEAM SPECIALTY CO. 
New Bedford, Mass., U. S. A. 


Babbitt 


“Adjustable 


SPROCKET RIM 
with Chain Guide 


Stop climbing ladders 
to open and close 
those “high-up” 
valves. Equip them 
with Babbitt Sprocket 
Rims and you can 
control them quickly 
and safely from the 
floor, Babbitt Rims 
are easily attached 
and low in cost. They 
show real savings in 
time and steam—help 
guard against. acci- 
dents. Now is the 
time to fit your over- 
head valves with 
Babbitt Rims. Write 
today for further in- 
formation. 


Ure WAHL 


REFRACTORIES OF PROVEN MERIT 


WAL-SET —Air-setting fire brick mortar 
WAL-TITE —Heat-setting fire brick mortar 
WAL-RAM —plastic fire brick 
WAL-CAST—castable refractory 


Stock in Principal Cities—Prompt Delivery. 
Descriptive literature sent upon request. 


THE WAHL REFRACTORY PRODUCTS CO. 


Fremont, Ohio 

















FOR SALE 


No. XL 250 Titusville 
250 H. P. 
Return Flue Firebox Boiler 


3” Tubes—150 Lbs. W. P.—A.S.M.E. 
Certificate furnished 

Used 2 Years—Excellent Condition 
Immediately available 


TERRE HAUTE BOILER WORKS COMPANY 
Terre Haute, Indiana 
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GRATES & GRATE BARS 
FI & Emrich Co. 
Seales Co., The C. E. 
Swartwout Co., The 


GREASE, LUBRICATING 

Cities Service Oil Co. 

Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
un Oil Company 
Texas Company, The f 
Tide Water Associated Oil Co. 


HEATERS, WATER 
American District Steam Co. 
Lummus Co., e 


HEAT EXCHANGERS 
Kellogg Co., The M. W. 
am oxy Maeve Lig 3 i 
arle mpany, 
Vogt Machine Co., Inc., Henry 


HOISTS 

American Eng’r’g Co. 
ICE MAKING AND 
REFRIGERATING 
MACHINERY 


Vogt Machine Co., Inc., Henry 
— Pump & Machy. 
orp. 


ILLUMINATORS, GAUGE 
GLASS 





Ernst Water Column & Gage Co. 


INSTRUMENTS, 
ELECTRICAL 


Biddle Co., Jas. G. 
General Electric Company 
Leeds & Northrup Co. 

INSULATION, HEAT 
American Dist. Steam Co. 
Ehret Magnesia Mfg. Co. . 
Johns- Manville 

INSULATION TESTERS 
Biddle Co., Jas. G. 


INSULATING MATERIAL 
General Electric Company 





JOINTS, EXPANSION 


American District Steam Co. 
Yarnall-Waring Company 


LUBRICANTS 

Cities Service Oil Co. 

Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
Sun Oil Company 
Texas Company, The . 

Tide Water Associated Oil Co. 
LUBRICATING PASTE 

Crane Packing Co. 

Garlock Packing Co., The 
LUBRICATORS 

Bowser & Co., Inc., S. F. 

Lunkenheimer Co., The 

Manzel Brothers Company 

Powell Co., The Wm. 

Williams Valve Co., The D. T. 
MAGNETIC SEPARATORS 

Cutler-Hammer, Inc. 
MECHANICAL DRAFT 
APPARATUS 

American Blower Corp. 

Green Fuel Economizer Co. 
METAL ENCLOSED 
CUBICLE CONTROL 

Cutler-Hammer, Inc. 


METAL HOSE 
Bendix Aviation Corp. 
METERS, AIR AND GAS 
American Dist. Steam Co. 





Bailey Meter Company 
Cochrane Corp. 
Republic Flow Meters Co. 


METERS, BOILER 
Bailey Meter Company 
Brown Instrument Co., The 
Hays Corporation, The 
Republic Flow Meters Co. 


METERS, COAL 
Bailey Meter Company 
Beaumont Birch Co. 


METERS, WATER AND 
STEAM 
American District Steam Co. 
Bailey Meter Company 
Brown Instrument Co., The 
Infilco Incorporated 
Cochrane Corporation 
Henszey Guam 
Republic Flow Meters Co. 
Simplex Valve & Meter Co. 


MONEL METAL RINGS, 
RODS, CASTINGS, FORGINGS, 
TUBING, SHEETS, WIRE 
AND WIRE CLOTH 
International Nickel Co., Inc. 


MOTOR CONTROL 
Cutler-Hammer, Inc. 


MOTORS 


Allis-Chalmers Mfg. Co. 
Elliott Company 

General Electric Compan 
Westinghouse Elec. & Mic. Co. 


MUFFLERS 
Burgess Battery Co. 


NOZZLES FOR ALL 
PURPOSES 
Bacharach Ind. Inst. Co. 


Marley Company, The 
Yarnall-Waring Company 


NOZZLES, BOILER 
Taylor Forge & Pipe Wks. 


OIL AND GREASE CUPS 
Lunkenheimer Co., The 
Powell Co., The Wm. 
Williams Valve Co., The D. T. 


OIL BURNING EQUIPMENT 
Engineer Co., The 


OILING AND FILTERING 
SYSTEMS 


Bowser & Co., Inc., S. F. 
Nugent & Co., Inc., Wm. W. 


OILING DEVICES 


Bowser & Co., Inc., §. F. 
Nugent & Co., Inc., Wm. W. 


JILS, CUTTING 
Cities Service Oil Co. 
Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
Sun Oil Company 
Texas Company, The 
Tide Water Associated Oil Co. 


XILS, FUEL 

Cities Service Oil Co. 

Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
Sun Oil Company 

Texas Company, The 

Tide Water Associated Oil Co. 


OILS, LUBRICATING 
Cities Service Oil Co. 
Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Company (Indiana) 
Sun Oil Compan: 
Texas Company, The 3 
Tide Water Associated Oil Co. 


OIL PUMPING AND HEAT- 
ING EQUIPMENT 
Engineer Co., The 














Wirn PRESENT INCREASED PRODUCTION WE Cy 


HAZARD RUNNI 
THAT'S WHY WE CHECK WITH 


TIQUIDOMETER_ TANK GAvGg 
Ge Mvays Depentabla” 5 


Today production 
must goon! Valu- 
able liquid short- 
ages due to over- 
sight are inexcus- 
able! 

LIQUIDOMETER Tank 
Gauges assure ac- 
curate, trouble- 
free readings or 
recordings at all 
times! 

100% automatic—these gauges insure 
accurate readings at all times. No pumps, 
valves, or auxiliary units required to read 
them. Models available so that readings 
can be taken remotely from or directly 
at the tank. Remote reading utilize 


Models available to 
automatically con- 
trol pumps, motors, 
signals or other de- 


balanced hydraulic transmission system 
which completely compensates for tem- 
Se ee on communicating 
tubing. Accuracy unaffected by specific 
gravity of tank liquid. pes ns wc poy 

Approved forgauging hazardousliquids i 
by Underwriters’ Laboratories and other a ee. 
similar groups. 


Write for complete details 


rue LIQUIDOMETER cox» 





36-31 SKILLMAN AVE., LONG ISLAND CITY, N.Y. 
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We are particularly proud 
of our 


VICTOR 
No. 802 
Super-Sensitive 
Regulator 


which produced this typical chart 
on a job that was tough for other 
regulators as reported by our rep- 
resentative. He said, “First, a 
diaphragm valve did not regulate 
close enough. Second, a pilot op- 
erated valve did no better. Then 
they installed a VICTOR 
No. 802 and since then op- 
eration has been just about 
perfect.” Names on request. 

This regulator is recom- 
mended for most exacting 
service—where delivery pressure 
must be maintained without per- 
ceptible variation, notwithstand- 
ing wide oscillations in the ini- 
tial pressure or fluctuating loads. 


ATLAS VALVE COMPANY 


291 South St., Newark, N. J. 
Representatives in Principal Cities 










Just About Perfect” wrore. 


Above we show how easy 
it is to hook up this 
Super-Sensitive VICTOR. 

“REGULATING VALVES 
FOR EVERY SERVICE” | 
has been our slogan for 
nearly 50 years. Regula- 
tion is our specialty. See 


1 Please send complete information on the 
VICTOR No. 802 Super-Sensitive Regulator. Also, 
please send information on the following Atlas 
products— 





partial list of ATLAS Prod- 

ucts in the coupon at the o ae ol Piet ae 
Write your name, firm, 0) Temper: 0 Oil Control Cocks 

and add: on i Regulators Oo Homidity Con- 


0) Reducing Valves 
OD Exhaust Control 


em 
0 Pressure Regu- 
lators 


of this page, tear out with 
the checked coupon, mail, 
and you will hear from us 
promptly. 


0 Thermostats 
0 Balanced Valves 


' 
' 
' 
' 
' 
' 
' 
' 
right. : ©) Damper Regulators 
: ature 
' 
' 
' 
' 
' 
: C Control! Valves 
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OIL STORAGE EQUIPMENT 
Bowser & Co., Inc., §. F. 


OIL TANKS 
Bowser & Co., Inc., S. F. 
Graver Tank & Mfg. Co., Inc. 
Manzel Brothers Company 
Missouri Boiler & Sheet Iron 
Works 


ORSATS 
Bacharach Ind. Inst. Co. 
PACKING, ASBESTOS, FLAX 
AND METALLIC 
Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 
Ehret Magnesia Mfg. Co. 
France Packing Co. 
Garlock Packing Co., The 
Johns- Manville 
Raybestos-Manhattan, Inc. 


PACKING, METALLIC, FOR 
CONDENSER TUBES 
Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 
France Packing Co. 
Garlock Packing Co., The 
Raybestos-Manhattan, Inc. 


PACKING, PISTON AND 
ROD, VALVE STEM 
Belmont Pkg. & Rubber Co., The 
Combination Pump Valve Co. 
Crane Packing Co. 
Ehret Magnesia Mfg. Co. 
France Packing Co. 
Garlock Packing Co., The 
Johns-Manville 
Raybestos-Manhattan, Inc. 


PACKING, SHEET, VALVE, 


PUMP 
Belmont Pkg. & Rubber Co., The 
Crane Packing Co. 
Ehret Magnesia Mfg. Co. 
France Packing Co. 
Garlock Packing Co., The 
Johns- Manville 
Raybestos-Manhattan, Inc. 


PAINT, ANTI-CORROSIVE, 
METAL, PROTECTIVE, 
STEEL PRESERVATIVE, 
HEAT RESISTING 
Dampney Co. of Amer. 
PHOSPHATE CONTROL 
EQUIPMENT : 
Taylor & Co., W. A. 


Ph CONTROL EQUIPMENT 
Taylor & Co., W. A. 


. PIPE BENDING MACHINES 


American Pipe Bending Mach. Co. 
Watson-Stillman Co., The 

PIPE COILS AND BENDS 
American Dist. Steam Co. 
Grinnell Company, Inc. 
Kellogg Co., The M. W. 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Rempe Company 
Scovill Mfg. Co. 

Taylor Forge & Pipe Wks. 
Vogt Machine Co., Inc., Henry 

PIPE COVERING 
American District Steam Co. 
Ehret Magnesia Mfg. Co. 
Johns-Manville 
Porter Co., H. W. 

PIPE FITTINGS, COMPRES- 

SION UNION THREADLESS 
Nugent & Co., Inc., Wm. W. 

PIPE SAVERS 
Sarco Company, Inc. 

PIPE SUPPORTS, GUIDES 
American District Steam Co. 
Grinnell Company, Inc. 

PIPE, SPIRAL WELDED 
Taylor Forge & Pipe Wks. 

PIPING MANUFACTURERS, 

FABRICATORS 
Grinnell Company, Inc. 
Kellogg Co., The M. W. 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Steel & Tubes Division of 

Republic Steel Corp. 
Taylor Forge & Pipe Wks. 





POWER METAL 
Magnolia Metal Co. 


POWER TRANSMISSION 

EQUIPMENT 
Dodge Mfg. Corp. 

Gilmer Co., L. H. 

Link-Belt Co. 

Morse Chain Co. 

Worthington Pump & Machy. 
Corp. 

PROPORTIONING MACHINES 
Haering & Co., Inc., Ww. 
Tavlor & Co., W. A. 

Wilson Chemical Feeders, Inc. 


PROTECTIVE COATING 
Dampney Co. of Amer. 


PULVERIZED FUEL 
EQUIPMENT 
Beaumont Birch Co. 
Combustion Engrg. Co., Inc. 
Foster Wheeler Ccoperztion 


PULVERIZERS 
American Pulverizer Co. 
Pennsylvania Crusher Co. 


PUMP PRIMING SYSTEMS 
De Laval Steam Turbine Co. 


PUMPS, BOILER FEED 
Allis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 
Pennsylvania Pump & a Co. 
Warren Steam Pump Co., Inc. 
Worthington Pump & Machy. 

Corp. 

PUMPS, CENTRIFUGAL 
Allis-Chalmers Mfg. Co. 
De Laval Steam ‘Turbine Co. 
Pennsylvania Pump & Comp. Co. 


‘Pomona Pump Co, 
Quimby Pump Co., Inc. 
Warren Steam Pump Co., Inc. 
Worthington Pump & Machy. 
Corp. 
PUMPS, DEEP WELL 
Pomona Pump Co. 


PUMPS, ELEVATOR, FIRE 
AND GENERAL SERVICE 
De Laval Steam Turbine Co. 
Pennsylvania Pump & Comp. Co. 
Quimby Pump Co., Inc. 
Warren Steam Pump Co., Inc. 
PUMPS, HYDRAULIC 
PRESSURE 
Warren Steam Pump Co., Inc. 


PUMPS, OIL 
Bowser & Co., Inc., S. F. 
De Laval Steam Turbine Co. 
Engineer Co., The 
Manzel Brothers Company 

PUMPS, POWER, ELECTRIC 
Pennsylvania Pump & Comp. Co. 
Quimby Pump Co., Inc. 
Warren Steam Pump Co., Inc. 
Worthington Pump & Machy. 

Corp. 

PUMPS, RECIPROCATING 

Watson-Stillman Co., The 


PUMPS, TURBINE 
Pennsylvania Pump & come. Co. 
Warren Steam Pump Co., Inc 

PUMPS, VACUUM 


Fuller Company 
Pennsylvania Pump & Comp. Co. 
Warren Steam Pump Co., Inc. 


PUMPS, WATERWORKS 
Pennsylvania Pump & Comp. Co. 
Pomona Pump Co. 

: Warren Steam Pump Co., Inc. 

PURGERS 
Armstrong Machine Wks. 

PURIFIERS, BOILER FEED 
Cochrane Corp. 

Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 
Infilco Incorporated 
Permutit Co., The 





To have STRONG joints it is imperative that you 
obtain 100% penetration. By using WEDGE Chill 
Rings the operator can always penetrate to the 
inside of pipe with the first layer of welding mate- 
rial. This eliminates the possibilities of welding 
failures. Notice unretouched photos. 


Sadly PEE 


100% 


penetration 


50% 


penetration 


Write for Circular and Prices 


WEDGE PROTECTORS, INC. 


Cleveland, Ohio 





Class E Pump Gevernor 


The Genuine 


7 


For True 
Regulation 
on Boiler 
Feed Pumps 
“aes 
The 
C. E. Squires Co. 


E. 40th Street and 
Kelley Avenue 
Cleveland, O. 











Power—Portability 
Capacity 
TORNADO 
CLEANER 


Saves 
Time, Labor 
Maintenance Cost 


QUICKLY cleans walls, 
floors, line shafting, 
pipes, overhead beams, 
ete. A one-man 
unit. Weighs only 40 
Ibs. 1 H. P. motor, 
49” waterlift, 175 
c.f.m. Attachments for 
cleaning everything. 


Write for complete details and 
FREE TRIAL offer 
BREUER ELECTRIC MFG. CO. 
5108 Ravenswood Ave., Chicage 


9526 Richmond Ave. 


Mey |= (SFORNADS 


bn. 
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PURIFIERS, OIL 
Bowser & Co., Inc., S. F. 
Nugent & Co., Inc., Wm. W. 


PURIFIERS, STEAM 
Cochrane Corp. 
— Corporation 

nfilco Incorporated 
Marley Company, The 


PYROMETERS 
Bailey Meter Co. 
Brown Instrument Co., The 
Leeds & Northrup Co. 


RECORDING INSTRUMENTS 
American Dist. Steam Co. 
Bacharach Ind. Inst. Co. 
Cochrane Corp. 

Leeds & Northrup Co. 
Sarco Company, The 
Simplex Valve & Meter Co. 


REFRACTORIES 
Atlas Lumnite Cement Co., The 
Carborundum Co., The 
= Refractories Products Co., 


fey hh ll PATCHING 
MATER 
Atlas “aon Cement Co., The 
Kellogg Co., fhe M. W. 
we Refractories Products Co., 
e 


REGULATORS, DAMPER 
American Coal Burner Co. 
Askania Regulator Co. 
Atlas Valve Company 
Cash Company, A. W. 
Hagan Corporation 
Hays Corporation, The 
Republic Flow Meters Co. 


REGULATORS, FAN ENGINE 
Askania Regulator Co. 
Atlas Valve Company 
Foster Engrg. Co. 


REGULATORS, FEED WATER 
Atlas Valve Company 
coy Meter Company 
Northern Equipment Company 
Republic Flow Meters Co. 
Squires Company, The C. E. 
Swartwout Co., The 





REGULATORS, PRESSURE 
Askania Regulator Co. 
Atlas Valve Com me 
Cash Company, W. 
Davis Regulator Co. 
Fisher Governor Co. 
Foster Engrg. Co. 
Hagan Corporation 
Northern Equipment Company 
Republic Flow Meters Co. 
Sarco Company, Inc. 
Squires Company, The C. E. 





Swartwout Co., The 

REGULATORS, 

TEMPERATURE 
Askania Regulator Co. 
Atlas Valve Company 
Foster Engrg. Co. 
Sarco Company, Inc. 


REPAIR AND RESURFACING 
MATERIAL 


Flexrock Com ony 

Smooth-On Mfg. Co. 
RESEATING MACHINES, 
VALVE 


Leavitt Machine Co., The 


RESISTANCES 
Cutler-Hammer, Inc. 


RHEOSTATS 
Cutler-Hammer, Inc. 

RINGS, CHILL 
Wedge Protectors, Inc. 

RUST PREVENTIVES 


Dearborn Chemical — any 
Haering & Co., Inc., 


Strong, Carlisle & Hammond Co. 








SCALE Eee vaes. 
MECHANICA 

Airetool Mfg. on 

Brunt Equipment Co. 

Elliott Company 

Roto Company, The 
SCALE REMOVING 
COMPOUNDS 

Bird-Archer Co., The 

Buromin Co., The 

Dearborn Chemical Company 

Electric Chemical Co. 

Haering & Co., Inc., D. W. 
SCRAPERS, DRAGLINE 

Beaumont Birch Co. 

Sauerman Bros., Inc. 
SCALES, COAL 

Beaumont Birch Co. 

Richardson Scale Co. 

Syntron Company 
SCRAPERS, TUBE 

Brunt Equipment Co. 
SEAMLESS TUBES 

Steel & Tubes Division of 

Republic Steel Corp. 

SEPARATORS AND 
EXTRACTORS 

Cochrane Corporation 

Elliott Company 

Hagan ee 

Marley Company, T 

National Valve & Mie. Co. 

Nicholson & Co., H, 

Strong, Carlisle & . oe Co. 

Swartwout Co., The 

Williams Valve Co., The D. T. 
SEPARATORS, COMP. AIR 

Leavitt Machine Co., The 


SHAFTING 
. Corp. ae 
Tubes Division ot 
Republic Steel Corp. 
SIGHT FEED VALVES 
Nugent & Co., Inc., Wm. W. 
SIGHT FLOW INDICATORS 
Cochrane Corp. 
Nugent & Co., Inc., Wm. W. 
SILENCERS 
Burgess Battery Co. 
SODIUM ALUMINATE 
Dearborn Chemical Company 
National Aluminate Corporation 


SPEED INDICATORS 
Biddle Co., Jas. G. 


SPEED REDUCERS, CHAIN 
Dodge Mfg. Co. 
Link-Belt Co. 
Morse Chain Co. 


SPRAY a 
EQUIPMENT 
Marley - lll The 
Pritchard & Co., J. 
Yarnall-Waring ‘Company 


SPRINKLERS 
Grinnell Company, Inc. 


SPROCKET RIMS 
Babbitt Steam Specialty Co. 


SPROCKETS 
oy Mfg. Co. 
orse Chain Co. 


Ps TRAPS 
American District Steam Co. 
Anderson Co., The V. D. 
Armstrong Machine Works 
Cochrane Corporation 
Crane Co. 
Davis Regulator Co. 
Fisher Governor Co. : 
Golden-Anderson Valve Specialty 


Co. 
Nicholson & Co., W. H. 
Sarco Company, ‘Inc. 
Squires Co., 
Strong, Carlisle % Hammond Co. 
Swartwout Co., The 
Williams Valve Co., The D. T. 
Yarnall-Waring Company 








Use 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact 
its absorption is less than 
1 per cent. . . That is 
why an old Vulcodise 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 

Write for descriptive bul- 
letin. 





for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodise 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


“THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 
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IN 40 SECONDS 


WITH THE 


Gimp 


oe BYR S| 


. C0, ANALYZER 
LE 


“Makes ACCURATE Flue Gas Tests EASY 





The Fyrite ‘‘Orsat’’ Analyzer is an 
outstanding example of modern 
instrument design. Accuracy with- 
in 1% of 1% CO. Complete analy- 
sis in 40 seconds. Conveniently 
held in the hand while analysis is 
taken. Spill-proof in any position. 
Rugged, — compact. More 
than 7000 in 


RETURN COUPON poo Obtain literature 


on Fyrite and learn how to get immediate 
delivery under priority regulations. 





a 


> 
SEND DATA ON FYRITE “ORSAT” 





BACHARACH 





Industrial Instrument Co. 

















STOKERS, MECHANICAL 

OVERFEED AND GRATE 
American Coal Burner Co. 
American Engrg. Company 
Babcock & Wilcox Tube Co. 
Combustion Engrg. Co., Inc. 
Detroit Stoker =r 
Flynn & Emrich 
Iron Fireman Mfg. Bo. 
Westinghouse Ele. & Mfg. Co. 


STOKERS, UNDERFEED 
American Engrg. Company 
Combustion Engrg. Co., Inc. 
Canton Stoker Corp. 

Detroit Stoker Company 

Flynn & Emrich Co. 

Iron Fireman Mfg. Co. 
Link-Belt Co. 

Westinghouse Elec. & Mfg. Co. 


STRAINERS 
Cash Company, A. W. 
Davis Regulator Co. 
Elliott Company 
Fisher Governor 1 
Nicholson & Co., W. H. 
Nugent & Co., Inc., Wm. W. 
Sarco Company, Inc 
Strong, Carlisle & —_— Co. 
Yarnall-Waring Co. 


SUPERHEATERS, STEAM 


EL Lge LE INDICA- 
TING & RECORDING 
Brown “ne Co., The 
Leeds & Northrup Co. 


TILE CONDUIT FOR 
STEAM LINES 
American District Steam Co. 
Porter Co. W. 
Ric-Wil Co., The 


TRAPS, COMPRESSED AIR, 
VACUUM 


American Blower Corp. 
Anderson Co., The 
Armstrong Machine Works 
Nicholson & Co., W. 
Sarco Company, Inc. 


De Laval Steam Turbine Co. 
Elliott Company 

General Electric Company 
Murray Iron Works Co. 
Terry Steam Turbine Co., The 


Westinghouse Elec. & Mfg. Co. 


TRY COCKS 


Ernst Water Column & Gage Co. © 


UNDERGROUND HEATING 
SYSTEMS 
American District Steam Co. 
Ehret Magnesia Mfg. Co. 
Johns- Manville 


Porter Co., H. W. 
Ric-Wil Company, The 


VALVES, ALTITUDE 
Chapman Valve Mfg. Co., The 
Fisher Governor Co. 
Golden-Anderson Valve Specialty 


Co. 

Simplex Valve & Meter Co. 
VALVES, AUTOMATIC 
CUT-OFF 

Edward Valve & Mfg. Co., Inc., 

The 


Northern Equipment Company 
R-S Products Corp. 


VALVES, AUTOMATIC STOP 
AND CHECK 
Chapman Valve Mfg. Co., The 
Davis Fesulatee Co. 
Foster Engrg. Co. 
Gaiden Aidetoen Valve Specialty 


Co. 
Powell Co., The Wm. 


VALVES, BACK PRESSURE 
Cochrane Corp. 
Davis Regulator Co. 
Fisher Governor Co. 
Foster Engrg. Co. 


VALVES, BLOWOFF 
Chapman Valve Mfg. Co., The 
pany Corporation 


Crane 
= Valve & Mfg. Co., Inc., 


Everlasting Valve Co. 

Fairbanks Compan “Naga 

Powell Co., The 

Reading-Pratt & Cady Division 
of American Chain & Cable Co. 

Yarnall-Waring Company 


VALVES, CHECK 


Babcock & Wilcox Co., The Strong, Carlisle & Hammond Co. 


Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation => Bit RADIATOR Dart Mfg. Co 


‘o., E. M. 
Marley Company, The American District Steam Co. Edward Valve & Mfg. Co., Inc., 
SWITCHBOARDS Anderson Co., The V. D. The 
General Electric Company Sumerons Machine — UNIT HEATERS 
SWITCHES, SAFETY Sarco Company, Inc. American Blower Corp. 
Cutler-Hammer, Inc. Cutler-Hammer, Inc. 


Strong, Carlisle & Hammond i 
Grinnell Co., Inc. 
ee i Murray Iron Wks. Co. Chapman Valve Mfg. Co., The 
ips tartrate. 200 VALVE DISCS ee 
TANKS Combination Pump Valve Co. Edward Valve & Mfg. Co., Inc., 


Fairbanks Company, The 
elgg 2 Se. Inc. Garlock Packing Company Fairbanks Company. The i 
TANKS, WELDED STEEL Roto Company, The VALVES, ACID Golden-Anderson Valve Specialty 
Missouri Boiler & Sheet Iron TUBING Everlasting Valve Co. 
Works Scovill Mfg. Co 
TELESCOPIC OILERS i £ tee De tl UO 
Nugent & Co., Inc., Wm: W. Republic Steel Corp. Eee ee 
THERMOMETERS, DIAL TURBINES, STEAM VALVES, ANGLE 
Everlasting Valve Co. 


THE BEST WAY TO INJECT 
BOILER COMPOUND 


Manzel Chemical Feeders eliminate the human 
element in injecting boiler compound. Installed 
directly on the feed water pump, they inject an 
accurately measured amount of chemical with 
each pump stroke. The amount injected is 
exactly in proportion to the amount of water 
entering the boiler. 

Feed on a Manzel is easily set and is cap- 
able of very fine adjustment. Feed 
may be changed while feeder is in 
operation. Thousands of Manzels 
are in use. 

Write for bulletin 


MANZEL BROTHERS COMPANY 
327 Babcock St. Buffalo, N. Y. 


UNIONS 
Crane Co. 


o., The 
Yarnall-Waring Company 
TUBE CLEANERS, BOILER 
AND CONDENSER 
Airetool Mfg. Co. 
Brunt Equipment Co. 
Elliott Company 


Kennedy Valve ie. eae 

Lunkenheimer Co., 

Powell Co., The iim, 

Reading-Pratt & Cady Division 
of American Chain & Cable Co. 

Vogt Machine Co., Inc., Henry 

Williams Valve Co., The D. T. 








“PENNSYLVANIA” CRUSHERS 


BRADFORD BREAKERS 


Reduce R.O.M. for Stoker or Pulver- 
fzer feed with absolutely no oversize and 
low “‘over-grinding.” Crush by gravity- 
impact. Automatically eject, without 
damage, tramp iron, mine debris and 
hard rock. Low H. P. - slow speed 
. .. long life. Low upkeep . rugged 

thoroughly dependable. 25 to 500 
T. ‘PH. Steelbuilt. Patented. 
Bulletins No. 3005 and No. 3004. 


HAMMERMILLS 


The Central Feed REVERSIBLE is the 
most outstanding advance in Hammer- 
mill design in 20 years ... REVERSI- 
BILITY is an exclusive ‘‘Pennsylvania” 
feature. Automatic hammer turning. 
Feed R.O.M. or smaller... Adjustable 
Cages ... Tramp Iron protection. 
Rugged. FE 25 to 500 T.P.H. 
Steelbuilt. Patented. Bulletin No. 1030. 


“BRADFORD-HAMMERMILLS” 


Combine good features of ‘“‘Pennsyl- 
vania” Bradford Breaker and Hammer- 
mill. Take R.O.M. or smaller. Crush 
finer than Bradford, but less than Ham- 
mermill, to 500 H. Ruggedly 
Steelbuilt. Patented. Bulletin No. 7001. 


SINGLE ROLLS 

e R.O.M. and down feed. Quick 
adjustabiiity from %” to 8” sizing... 
Tramp iron relief ... slow speed . 
modest H.P. Crush Ash Clinker. Steel- 
built. Patented. Bulletin No. 2006. 


7, ee 
GRANULATORS 
Granulate materials of medium hard- 
ness ... Bituminous coal... Gypsum 
Rock, etc., to product sizes 4%” to 2”, 
with minimum fines and oversize. Oper- 
ation practically dustless. Bulletin 


No. 9000. 


PENNSYLVANIA CRUSHER CO. 
Liberty Trust Bidg., PHILADELPHIA, PA. 


New York Pittsburgh Chicago 
London Los Angeles Birmingham 





For Your Convenience 


Everything from Air Compressors to Whistles—266 
different classes of products used in operating and 
maintaining power plants—are listed each month in 
the Where-To-Buy section of this magazine. 


Make it a rule to turn first to this up-to-date directory 
when you’re in the market for power service equip- 
ment and supplies. It’s classified for your conven- 
ience, can save you time and money. 
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VALVES, ELECTRICALLY 
OPERATED 
Brown ae Co., The 
Chapmes Valve Wie. Co., The 
Cutler-Hammer, Inc. 
Davis Regulator Co. 
Everlasting Valve Co. 
Fairbanks Company, The 
Northern + Company 
Powell Co., The Wm. 
Reading. Bratt & Cady Division 
of American Chain & Cable Co. 


VALVES, FLOAT 
Atlas Valve Company 
Cash Company, A. W. 
Davis Regulator Co. 
Fisher Governor Co. 


VALVES, GAS 
Everlasting Valve Co. 


VALVES, GATE AND GLOBE 
Chapman Valve Mfg. Co., The 
Crane Co. 

Bdward Valve & Mfg. Co., Inc., 


Everlasting Valve Co. 

Fairbanks nae mh agg 

Grinnell Company, 

Kennedy Valve Mice ‘Cospeny 

Lunkenheimer Co., The 

National Valve & Mfg. Co. 

Powell Co., The Wm 

Reading-Pratt & Cady Division 

of American Chain & Cable Co. 

R-S Products Core, 

Strong, Carlisle & Hammond Co. 

Vogt Machine Co., Inc., Henry 

Williams Valve Co., The D. T. 
VALVES, HYDRAULIC 

Cash _Compeny,. & 5 We 

Chap: alve Mfg. Co., The 

Edward Valve & Mfg. Co., Inc., 

8 


Fairbanks Company, The 
Kennedy Valve Mfg. Niece 
Powell Co., The ee 
Reading-Pratt & Cad; Division 
of American Chain & Cable Co. 
Vogt Machine Co., Inc., Henry 
Yarnall-Waring Co 


VALVES, LEVER BALANCED 


Cash Company, A. W. 
Fisher Governor Co. 
Foster Engrg. Co. 


VALVES, NON-RETURN 
Davis Regulator Co. 
ae Valve & Mig. Co., Inc., 


Foster Engrg. 
fa ved Vales Specialty 


Co. 
Powell Co., The Wm. 
VALVES, OIL FIRING 
Everlasting Valve Co. 
VALVES, PISTON OPERATED 
Everlasting Valve Co 
VALVES, PLUG 
Fairbanks Company, The 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
VALVES, POP SAFETY 
Crane Co. 
Lunkenheimer Co., The 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
VALVES, PUMP 
Chapman Valve Mfg. Co., The 
Combination Pum alve Co. 
Garlock Packing Company 
VALVES, RADIATOR 
American District Steam Co. 
Crane Co. 
Fairbanks Company, The 
Kennedy Valve Mfg. Co. 
Williams Valve Co., The D. T. 
VALVES, REDUCING 
REGULATING AND RELIEF 
Atlas Valve Company 
Brown Instrument Co., The 
Cash Company, A. W 
Cochrane Corporation 
Davis Regulator Co. 
ewe Valve & Mfg. Co., Inc., 
e 


Fisher Pree, Co. 
Foster En 
Golden-Anissson % Valve Specialty 


Hagan Corporation 

Northern eclement Compan: 

Reading-Pratt & Cad Division 
of American Chain & Cable Co. 

Republic Flow Meters Co. 

Squires Co., The C. E. 

Strong, Carlisle & Hammond Co. 

Swartwout Co., The 


VALVES, STEEL 
Chapman Valve Mfg. Co., The 


Crane Co. 
Biawd Valve & Mfg. Co., Inc., 


e 
Kennedy Valve Mfg. Company 
Lankeoones Co. “%, e 
0.5 
a yt acon & Cad Division 
of American Chain & Cable Co. 
Vogt Machine Co., Inc., Henry 
VALVES, THROTTLE 
Everlasting Valve Co. 
VALVES, 3 WAY AND 4 WAY 
Nicholson & Co., W. H. 
VENTILATING APPARATUS 
American Blower Corp. 
VIBRATORS, ELECTRO- 
MAGNET 
Syntron Company 
VOLTAGE roma ag Su 
Allis- mers Mfg. 
General Electric Co. 
WASTE HEAT RECOVERY 
SYSTEMS 
Babcock & Wilcox Co., The 
Combustion Engrg. Co., Inc. 


Sasa, Conus AND 


Ernst Water Column & Gage Co. 
Lunkenheimer Co., The 

Reliance Gauge Column Co., The 

Yarnall-Waring Company 
WATER COOLING 
EQUIPMENT 

Marley Company, The 

Pritchard & Co., . 
Yarnall-Waring Company 


WATERPROOFING COM- 
POUNDS 


Flexrock Company 
Smooth-On Mfg. Co. 


WATER PURIFYING AND 
SOFTENING — 
Betz, W. H. & L 
Bird-Archer Co., ‘The 
Buromin Company, The 
Cochrane Corporation 
Dearborn Chemical a 
Elgin Softener Corp. 
Graver Tank & Mig. Co., Inc. 
Infilco Incorporated 
National Aluminate Corporation 
Permutit Co., The 


WATER TESTING 


EQUIPMENT 


Betz, W. H. & L. D. 
Bird-Archer Ce, ane 
Buromin Co., 
Dearborn Chemical Company 
Hectic Chemical Co. 

& Co., Inc., D. W. 
National “Alumina oe 
Taylor & Co., W. 

WATER WALLS 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Springfield Boiler Company 

WEIGH LARRIES 
Beaumont Birch Co. 
Richardson Scale Co. 
Syntron Co. 

WELDED PIPE 
Kellogg Co., The M. W. 
Midwest Piping & Supply Co. 
National Valve & Mfg. 

Tayor Forge & Pipe ks. 

WHISTLES 
Lunkenheimer Co., The 





TOUGH, Heavy-Duty PATCH 
For BROKEN CONCRETE 


Repair holes, cracks, broken plows | in concrete floors to a tou h, 
feather edge .. . with durable RUGGEDWEAR RESURFACER. 
chopping or chipping required. Merely sweep out spot to be re 
paired—mix the material—trowel it on. Holds solid ha tight right 
up to irregular edge of old concrete. Provides smoother, firmer, more 
rugged wearing surface. Used indoors or out, for patehing or com- 
plete overlays. Dries fast. 


free ne valuable descriptive 
bulletin on “TOUGH FLOORS”. 


FLEXROCK COMPANY 
2323 Manning St., Philadelphia, Pa. 

Please send me complete RUGGEDWEAR information. . 
details of FREE TRIAL OFFER—no obligation. 
Rh Vc ci de Ndcccccoabpervasedos tu tecnccecucee Sescaedevees aede 
Company .... 


MO pumpe DIVISION 


of the De Laval Steam Turbine Company, Trenton, N. J 
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Jointless walls and arches are quickly cast in place, 
special shapes easily molded, with these ready-to- 
use mixtures of refractory aggregates and LUMNITE. 


p= PLANT operators keep Castable Refractories in 
stock for general refractory work, for emergency repairs 
and for making special shapes without delay. 

Refractories without delay—today that’s an important ad- 
vantage of a Castable Refractory. You can take a bag of the 
dry castable, mix it with water and cast it in place. You need 
only a simple form for your wall or arch, a home-made mold 
for your special shapes. A Castable Refractory made with 
LUMNITE is ready for service within 24 hours after mixing. 


Note these advantages of Castable Refractories: 
No cutting or fitting. The Castable Refractory takes the 
shape of the form, mold or frame. 


No ramming. After mixing with water the material is cast 
and simply tamped in to consolidate it. 


Practically no shrinkage in drying or firing. No allowance 
need be made for shrinkage or expansion. 


Unaffected by moisture, steam. High resistance to spalling. 































> To get these advantages and to be assured of performance, 
power plant engineers specify Castable Refractories made 
with LUMNITE. When you buy a LUMNITE Castable Refractory, 
you get a ready-to-use, balanced refractory—the result of care- 
ful selection of the most suitable refractory aggregates and the 
hydraulic binder which made Castable Refractories possible. 

Castable Refractories of different types to meet different 
temperature and insulation requirements are made by manu- 
facturers of refractories and are sold by their dis- 
-tributors throughout the country. 





















The Atlas Lumnite Cement Company 
(United States Steel Corporation Subsidiary) 
Chrysler Bidg., N. Y. C. 































Afloat ...on our bridge of ships 
Ashore ...in countless factories 


Liberty Ships by the hundreds are being fit- 
ted out with Troy-Engberg DC Generating 
Sets . . . those modern, dependable units for 
delivering unfailingly the direct current so 
vitally needed for certain services. 


And tucked in the corner of many a factory 
producing vitally needed equipment and sup- 
plies for the services can be found Troy- 
Engberg Steam Engines efficiently doing their 
prosaic job of driving stokers, compressors, 
blowers, fans, pumps, cookers, and generators. 


Some day, thousands of war-active plants will 
revert to peace work. If yours is one, that will 
be the time to look over your entire power 
situation and see if a Troy-Engberg Steam 
Engine would be the best type of auxiliary 
drive. Remember, it furnishes both power 
and steam for processing or heating. 


TROY ENGINE & MACHINE CO. 


Established 1870 
844 Railroad Ave., TROY, PA. 
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TROY-ENGBERG 
AUXILIARY POWER 
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DON’T GET CAUGHT IN A JAM... 


BY VALVE-SLAM 


Put in Chapman Tilting Disc Non-Slam Check Valves... 
and put the qusetus on valve-slam that causes line-damage 
and opened pipe-joints by vibration, surging and hammer- 
ing. Chapman’s tilting disc is cushioned quietly to a drop- 
tight seat as flow slows down. . . cutting head-loss 65 to 
80%, and preventing rubbing and wear in the valve 


CHAPMAN 


CHICAGO, JULY, 1942 













itself. Send today for illustrated 12-page book that shows how 
Chapman Non-Slam Check Valves are increasing operating 
efficiency and cutting pumping and maintenance costs for 
leading power plants. Write now. 


THE CHAPMAN VALVE MFG. CO., INDIAN ORCHARD, MASS. 








SCOVILL MANUFACTURING CO. 
CONDITIONS FEEDWATER BY PERMUTI! 


- 


Permutit equipment at 


Operating Engineering Office reports — ! 
Scovill plant includes — 


“Makeup water treatment equipment 
performing most satisfactorily.” 7£0-KARB’ 


WATER SOFTENERS 


















Latest step in this company’s 140-year record of efficient power plant opera- 
tion was the recent opening of the new 650-lb. 750-F topping unit. 

Total makeup for the new unit is about 50%. This flows first to a Permutit DEAERATING 
Floc-Former and Settling Tank for flocculation and coagulation. It then 
passes through Permutit Sand Filters to two Permutit Zeo-Karb* Water HEATER 
softeners operating on the sodium cycle. Temperature is raised by a heat 
exchanger, fed by condensate from the continuous blowdown flash tank, 
after which the makeup goes to the Permutit Deaerating Heater. Addition FLOC-FORMER AND 
of sulfite controls residual oxygen, and caustic raises pH. Total solids are SETTLING TANK 
so low that the boiler requires less than 5% blowdown. 

Get feedwater treatment that fits your own plant needs. Permutit makes 
every type, can bring its 29 years of experience to the aid of you and your GRAVITY FILTERS 
consultants. Write for free booklets: The Permutit Company, Dept. Al, 
330 West 42nd Street, New York, N. Y. *Trademark Reg. U. S. Pat. Off. 


In Canada: Permutit Co. of Canada, Ltd. Montreal ... Toronto ... Winnipeg .. . Calgary 
FEEDING EQUIPMENT 


—~ CONTINUOUS BLoW.of ~ 


WATER CONDITIONING HEADQUARTERS SATII 


E : 





ALKALI AND COAGULANT 
FEEDS 


PHOSPHATE 












